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Ore-Unloaders at Ashtabula Harbor. 














Ore-Unloaders at Work on the Cargo of an Ore-Carrying Steamer. 


GIGANTIC ORE-HANDLING MACHINERY.—([See page 469. } 
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THE MERCHANTS ASSQCIATION AND THE JEROME 
PARK RESERVOIR. 

The Merchants’ Association of this city abundantly 
justified its existence and earned the everlasting grati- 
the municipality when it ran to earth and 
effectually killed that most colossal fraud of the last 
Tammany administration known as the “Ramapo 
steal.’ The Association is doing disinterested and 
noble work in standing guard over the city’s interests 
and maintaining a careful watch for the incipient evi 
dences of actual fraud or culpable negligence in the 
administration of municipal affairs. The need for 
such an association is pressing; its members are lead- 
unquestioned integrity, and no one 
doubts for a moment the high character of its aims 
and the singleness of purpose with which they are 
icliowed. Although the Association has at times been 
misled, as it has to a certain extent in its attitude in 
the present reservoir controversy, the 
mistakes have been due to the fact that the subject 
of them was, as in the present case, a highly technical 
matter, in which the Commission was entirely depend- 
ent upon more or less interested technical advisers for 
its actual or supposed facts. The present attempt 
of the Association to bring about the impeachment of 
the Aquednuet Commissioners is not, however, alto- 
gether unjustified by the circumstances; for we defy 
anyone to prove that the interminable delay that has 
taken place in the construction of Jerome Park reser 


tude of 


ing citizens of 


Jerome Park 


voir would have been possible, had the Aqueduct Com- 
missioners under the former and present administration 
the interest in their 
Had they taken the trouble to acquaint them- 
had 


shown proper amount of active 
duties 


selves fully with the condition of the work, and 


they brought all possible pressure to bear upon Mr 
McDonald, the contractor, there is not a doubt that 
the Jerome Park reservoir would have been now ap- 
proaching completion and not, as it is, some three 
years behind contract time 

The attitude of the Merchants’ Association toward 


Park reservoir is 
heartily in 
that there 


of the Jerome 


wrong We 


the whole question 
at once both right 
sympathy with it in 


and are 
its endeavor to 
misfeasance; at the same time we 
just as heartily disagree with it in its charge that 
there has been willful malfeasance. The Commission's 
of commission, and in 
respect it the same category 
with various other superfluous and practically useless 
commissions that of the East River Bridge, 
which have encumbered the prosecution of great pub- 


prove 
has been culpable 


sins are those of omission, not 


this is to be placed in 


such as 


lic works in this city. On the other band, for proof 
that a commission, if it will but energetically dis- 
charge its duties, can be of enormous value to the 


city, witness the zeal of the Rapid Transit Commission, 
whose great work would have been consummated but 
for labor troubles in the closing days of the present 
year, or several months before the contract date. 
The Jerome Park reservoir contract, which was let 
over eight years ago, was to have been completed last 
November. At a recent public hearing, the contractor 
promised that one-half of the reservoir should be ready 
for water by the opening of the year, a promise that 
is simply preposterous in view of the present back- 
ward state of the work. After a personal visit to the 
reservoir we do not hesitate to say that the city may 
be thankful if the western half is finished within 
twelve months, and that it will be lucky if it gets the 
whole reservoir ir working order within two years 
from the present writing. 

Regarding the complaint of the Merchants’ Associa- 
tion that unnecessary changes have been made in the 
plans of the work, to say nothing of the insinuations 
of ineompetence or worse against the present Chief 
Engineer with which the complaint of the Association 
is so liberally seasoned, we have this to say: that, 


after a careful comparison of the old and new plans, 
and of the physical conditions existing both at Croton 
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Dam and jerome Park, there is not only no ground 
whatever for these charges, but the changes as now 
being carried out are in every case based on sound 
engineering considerations, and are due to failure on 
the part of the engineers who drew up the first plans 
to fully appreciate the difficult nature of the sites upon 
which the reservoirs are built, and the conviction of 
the present Chief Engineer, that in constructing works 
of this magnitude and importance it is imperative that 
the work should be in acordance with the very latest 
engineering practice, and that the dam itself as com- 
pleted, should be absolutely free from any possible 
cause of weakness or subsequent failure. As the work 
developed, it was found that if the original plans were 
followed, the core walls would have to be built upon a 
loose material which, under the hydraulic head of 
the impounded water, would run like so much quick- 
sand. These core walls were immediately condemned, 
and in place of them solid masonry walls bedded every- 
where upon good rock foundations were inserted. In 
the eyes of any unprejudiced engineer the change is so 
that the utility 
moment's other 


question of its 
does not admit of a The 
structural question, as to the adwisability of substitut- 
inches for three inches of concrete flooring 


obviously necessary 


discussion 


ing eight 
yer the whole of the reservoir, is also a purely tech- 
If the whole floor of the excavated reservoir 
formed of homogeneous material, a three-inch 
concrete finish sufficient; but where, as is 
now the case, the floor varies from solid or impervious 
rock to fissured and broken reck and filled or swampy 
ground, the proposal to put a thin three-inch concrete 
veneer a floor of such a heterogeneous bearing 
quality, is doubtful on the face of it. To our thinking, 
the question is not whether eight inches is too much, 
but rather whether twice eight inches would be suffi- 
provide an adequate and unbreakable floor 
over so variable a foundation. 

There is no field of engineering that develops in 
the course of the execution of a great work so many 
unexpected obstacies and new conditions as that of the 
civil engineer, and there is no branch of civil engineer- 
ing of which this is so emphatically true as that which 
is concerned with such works as the Croton dam and 
the Jerome Park reservoir. Plans for works of this 
character are always somewhat tentative and flexible, 
and when an engineer finds that in the development 
of the work, radical and far-reaching changes, involv- 
ing heavy expenditure and a seeming, but not actual, 
reflection upon the judgment of his predecessor, are 
necessary, it is his bounden duty to make these 
changes. Such a course demands no little professional 
courage; for the engineer is well aware that his action, 
as in the present liable to him to a 
great deal of ill-considered, extremely harassing and 
altogether unjust criticism. 

The radical changes that have been 
the Croton dam and in the Jerome Park 
are as necessary and commendable as the exasperating 
these great works is inexcusable 
and deserving of the most searching criticism and 
judicial investigation that the Merchants’ Association 
can bring to bear upon it. 

—ai>-+-9->- = 

CHICAGO DRAINAGE CANAL AND THE CITY OF 

8T. LOUIS. 

The city of St. Louis is seeking to obtain a Federal 
injunction to prevent the city of Chicago from dis- 
charging its sewage by the way of the Chicago drain- 
age canal into the Mississippi River, claiming that 
this diversion of the sewage is polluting the Mississ- 
ippi, from which source the city of St. Louis obtains 
its water supply. It is pretty generally known (and 
if it is not it should be) that the great Chicago drain- 
age canal was cut through at a cost of $36,000,000 from 
Lake Michigan to the Illinois River for the purpose of 
carrying the sewage of Chicago into that river and 
securing its ultimate discharge into the Mississippi. 
Previous to the opening of the canal, the sewage of 
this great city of two million souls had been discharged 
into Lake Michigan, from which the city draws its 
water supply. 

We have to go back nearly half a century to find the 
inception of this splendid work, when the project was 
mooted by E. 8S. Chesebrough, one of the best-equipped 
and most far-seeing sanitary engineers of his day; 
and in the interval it has been indorsed by such men 
as Prof. John H. Long, Rudolph Hering, George E. 
Waring, and other qualified authorities. The boldness 
and originality of the undertaking, its magnitude, and 
the extremely ingenious methods of excavation adopted 
in constructing the canal, attracted the attention of 
the whole civilized world, and the success of the 
scheme since its inauguration has been such that the 
Chicago drainage canal stands to-day as one of the 
most successful of the great engineering works of this 
or any other age. The proceedings in the suit of the 
State of Missouri and the city of St. Louis agatnst 
the canal led to the carrying out by a commission of 
the Department of Health of Chicago of a very exhaus- 
tive examination of the flowing waters between Lake 
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Michigan at Chicago and the Mississippi River at St, 
Louis, with a view to determining their condition and 
quality before the opening of the drainage canal, as 
compared with their condition and quality after dilu- 
tion with the waters flowing into them by way of the 
drainage canal, To insure that the facts of the investi- 
gation should be ascertained and presented truthfully 
and impartially, it was originally proposed that the 
examination should be made by three scientific insti- 
of high reputation, namely, the Washington 
University, St. Louis, Mo.; the University of Chicago, 
ill.; and the Illinois State University, Ill.; triplicate 
samples of the waters being collected at the various 
to each institution 
for examination was proposed that 
for the greater satisfaction of St. Louis, the examina- 
that city be made in the laboratory of the 
Water Commission. The two Illinois in- 
stitutions signified their readiness to undertake the 
work; but as no response was made by the Mayor of 
St. Louis to the suggestion as affecting his city, the 
laboratory of the Sanitary District of Chicago filled 
the vacant place, and the examination was conducted 
on the triple lines as suggested above. Under the 
plan that was followed, every week samples of the 
water of the Illinois and Mississippi Rivers were col- 
from forty different stations commencing at 
Bridgeport, Illinois and Michigan Canal; and includ- 
ing La Salle, [llinois River; Peoria, Illinois River; 
Grafton, Mississippi River; and several points at St. 
Louis below the Missouri and below the city itself, the 
last sample being taken from the St. Louis city water 
supply 

The results of the investigation as gathered and pre- 
sented in the report of Dr. S. Reynolds, Commissioner 
of Health, Chicago, clearly proved that running 
streams, if adequately diluted, do purify themselves 
from sewage pollution. This is proved by the com- 
plete disappearance of any trace of Chicago sewage 
in the lilinois River long before it reaches Averyville, 
and in the better quality of the Illinois River water 
as it merges into the Mississippi at Grafton than that 
of the Mississippi itself. It must be admitted that 
after reading carefully the report before us, the buga- 
boo of Chicago sewage injuriously affecting the drink- 
ing water at St. Louis is completely and effectually dis- 
posed of by the work of the investigators, The report 
of the Laboratory of the City of Chicago was made 
by Prof. Gehrmann; that of the University of Chi- 
cago by Prof. Jordan; while Prof. Palmer reported for 
the University of Illinois. That the turning of the 
waters of Lake Michigan, even with the sewage of Chi- 
cago contained in them, into the Illinois and Mississ- 
ippi Rivers has improved the quality of these waters 
is demonstrated indirectly by the fact that the State 
Fish Commissioner reports an enormous increase in 
the fish harvest. Fish that have been driven away 
from reaches of the river, year by 
year, by undiluted sewage of the Illinois and 
Michigan Canal, and of the larger towns below Chi- 
cago, are returning to the purified waters, and the 
denizens along the banks of the Illinois, who were 
hitherto hostile to the canal, are now clamoring for 
the fullest flow of the channel in the interests of im- 
proved navigation. The majority of sanitary authori- 
ties are agreed that water under certain conditions is 
capable of self-purification; and in view of the fact 
that the present investigation has been conducted on a 
scale of larger magnitude than any similar inquiry that 
has preceded it, the results obtained may be considered 
conclusive; that is to say, it is now clearly proved 
that running water which is not 3,00 heavily charged 
with organic pollution will purify itself through the 
natural biochemical processes, of which bacterial 
action and insolation are the most important. Such is 
Dr. Reynolds’ conclusion in his report, and he points 
out pertinently that “it must be conceded that unless 
this self-purification were true, there would be no 
such thing as pure water in streams affected by 
human habitancy.” Among the many facts brought 
out in the investigation that prove the existence of a 
process of self-purification in running water, it may 
be mentioned in closing that a study of the death 
rate among the colon bacteria added to the river water 
in sewage combats the idea that typhoid bacteria wil! 
survive passage down the river; for it was found that 
the colon bacteria, which are present in large numbers 
in Chicago sewage—undoubtedly in much larger num- 
bers than the typhoid bacilli-—disappear almost com- 
pletely in less than 150 miles flow. It is urged by Prof. 
Jordan that since all investigators are agreed that 
the colon bacillus is more hardy tham the typhoid 
bacillus and can live in water for a longer time, 
there is every reason for supposing that the latter 
microbe dies out with at least the same rapidity. 
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THE OLDEST MAP OF ROME. 

There is preserved in Rome an interesting document, 
which is the oldest plan of the ancient city of Rome 
in existence. The Forma Urbis, as it is called, was 
cut upon 140 pieces of marble of various sizes, ard 
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covers a superficial area of 266 square meters. It 


was made during the reign of Septimius Severus, be- 
tween 203 and 211 A. D., and was attached to a wall 
of the Templum Sacre Urbis, the present church of 
ss. Cosma e Damiano. The most curious feat- 
ure of this map is that some sections or divisions 
of the city are represented upon a much larger scale 


than the other parts This is notably the case re- 
specting the Palatine and Roman Forum. The reason 
for this distinction antiquarians and archzologists 


have failed to adduce, and the peculiarity rendered it a 
difficult matter to picce the fragments ofethe map to- 
gether correctly. It is also evident that the relic is 
the product of several different hands, since some por- 


tions are very skillfully and diligently prepared, while 
others are very negligently made. The map was also 
permitted to fall into disrepair, and fell to pieces in 
the course of time. The first fragments were found in 
1562 and roughly placed together by Antonio Cosio, 
but the work of building up the map has been dili- 
gently continued ever since, until now 1,049 pieces 
have been found and joined together. That the map 
was originally of a tremendous size is testified by the 
fact that according to Prof. Lanciani, the present por- 
tion of the plan is but a fifteenth of the whole. This 
Forma Urbis is of immense value to archeologists, 
since by its aid several parts of ancient Rome, hitherto 
unknown, have been found. 
_—_—_—>>-+o- 
& MUD-PUDDLE COMMUNE; OR, THE BEGINNINGS OF 
MIND. 

The varied and multitudinous forms of life which 
are to be found in a ,road-side mud-puddle are as 
wonderful as they are diversified and numerous. Al- 
though I have chosen to entitle this paper “A Mud- 
Puddle Commune,” it must be confessed that these 
organisms hold nothing in common save the water 
in which they dwell. For theirs is not the peaceful 
and quiet existence of the ideal commune; many a 
terrible tragedy of violence and murder, aye! of in- 
fanticide, filicide, fratricide, patricide, and insensate 
cannibalism takes place beneath the calm surfaces of 
these turbid pools during each second of time. 

Several years ago in my work on mental traits in 
the lower animals (“The Dawn of Reason,” The Mac- 
millan Company, 1899) I advanced and demonstrated 
(so I believe) the proposition that notwithstanding 
the fact that the nerve-cell is not differentiated in 
these prima! forms, nerve-elements are, nevertheless, 
present in these, and serve to direct and control life. 
In a letter to me the late Dr. Elliott Coues wrote as 
follows: “It seems to me that you express a great 
fact when you speak of neuroplasmic as well as nerve 
action proper; for otherwise we cannot account for 
the amount of nerve an ameba certainly possesses.” 

Mind acts in two ways—consciously and wuncon- 
sciously; and the conscious mind is, unquestionably, 
the offspring, the true and logical descendant of the un- 
conscious mind. Consciousness is the result of sen- 
sual perception, and there can be no question but 
that the unconscious, vegetative mind was in exist- 
ence long before the first sense was evolved. Yet 
these lowly creatures, whose life cycles are almost 
purely vegetative in character, every now and then 
give evidences of sense perception (although no sense- 
organ can be made out) which fact clearly leads up to 
the conclusion that the nerve-plasma itself must ne- 
cessarily contain the elements of consciousness to a 
certain extent. 

In all probability, the lowest forms of animal life 
are to be found in the sub-kingdom, Protozoa, and 
every mud-puddle is rich in protozoan specimens. 

Under a lens of high magnification a protozoan ap- 
pears as a little mass of animal matter or protoplasm, 
cell-like in shape when it is quiescent. Suddenly, 
while it is under observation, a small, teat-like pro- 
tuberance will make its appearance on its surface. 
This protuberance will prolong itself into a narrow 
arm or foot (pseudopod) along the surface of the 
glass slide. The body-substance of this queer creature 
can then be seen flowing toward the distal end of the 
out-reaching arm or foot, until finally, all of the proto- 
plasm has gone into it, and the protozoan has pro- 
gressed just the length of this pseudopod. 

In its wanderings over the stems of grasses and 
stalks of algae in the waters of its turbid home, every 
now and then it will find a starch-cell which has 
escaped from some over-ripe spore, and it immediately 
begins to avail itself of its welcome “find.” It drags 
itself close to the starch-grain; a little pouch infolds 
on its surface; this pouch rapidly surrounds the 
starch, until the latter soon finds itself on the inside 
of the hungry animalcule; there is a charming move- 
ment of the protoplasm of the protozoan and the 
Starch-grain is soon disintegrated and its nourishing 
elements absorbed. And its indigestible portions— 
what becomes of them? The little animal simply re- 
verses the infolding process, and puts itself outside of 
all the substances it can not digest. 

if microscopic crystals of uric acid be placed upon a 
slide which has an ameba on it, the protozoan will 
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pass them by; or, if it does ingest a crystal, it will 
immediately proceed to get rid of it. On the contrary, 
if grains of sand be sprinkled on the slide, the 
ameba will take them in and will retain them some 
time before eliminating them. LEach grain of sand, 
in all probability, has upon its surface colonies of 
microbia, too small to be made out by the microscope, 
yet large enough for the amm@ba to recognize them 
as a source of sustenance. The crystals of uric acid 
contain no microbia, hence the ameba readily recog- 
nizes the fact that, they are not good for food. Again, 
if starch grains, sand, and uric acid crystals be 
placed upon the slide, the protozoan will show con- 
scious choice by giving the starch grains preference. 

On one occasion while examining a bit of alga there 
suddenly appeared in the field a colony of delicate, 
tulip-like, or bell-like organisms which appeared to 
grow upon stalks. I moved the slide slightly when, 
immediately, every creature disappeared as if by 
magic. In a few moments, however, these queer 
“jumping jacks” again popped iyto view and I then 
recognized them; they were vorticella, “bell animal- 
cules,” belonging to IJnfusoria. When I moved the 
slide, currents were set up in the water which spelt 
danger to the vorticelle and they, therefore, coiled 
themselves on their stalks and sank down upon the 
bit of alga, feigning death! I discovered, after ex- 
perimenting, that they soon became accustomed to 
the sudden currents in the water of this miniature 
sea made by moving the slide, and that such cause 
would no longer occasion them to “play ‘possum.” 

Still more wonderful is the action of the rotifer, 
Brachionus urceolaris, in the presence of the giant 
water-beetle, Dyticus marginalis. This little animal 
recognizes its enemy, through some unknown sense, 
stops the movement of évery cilia, and sinks as though 
smitten by sudden death! Some of the nematoids or 
threadworms will also feign death when they en- 
counter Dyticus, and will hang motionless in the 
water like bits of thread or bleached and dead alge. 
The water louse, familiar to everyone, gives evidence 
that it possesses, comparatively speaking, a high degree 
of mental development. On one occasion, while ob- 
serving the action of one of these active little beings, 
I saw it approach a ruptured starch cell, seize a grain 
of starch, and then hide behind a bit of mud until it 
had devoured its delicate morsel. It then came back 
to the ruptured cel], procured another grain and again 
retired to its hiding place. This it did several times, 
thereby evincing memory, conscious choice, and con- 
scious determination. James Weir, Jr., M.D. 

HIGHEST WIND RECORD. 

Point Reyes, an important United States weather 
bureau and storm signal station, located on the Cali- 
fornia coast some 35 miles north of San Francisco, holds 
the world’s record for high, strong, continuous winds. 

Last year Point Reyes captured this honor from the 
weather stations of the earth, and again this month 
(May) has gone several notches higher on the meteoro- 
logical scale. 

On May 18, 1902, the wind at Point Reyes attained 
a velocity of 102 miles an hour, and, for several min- 
utes was rushing along at the furious rate of 120 miles 
per hour. 

A fearful gale lasted for three whole cays, and at 
one time the winds in a playful mood ripped the cups 
from the anemometer. The number of miles recorded 
during the 72 consecutive hours, was 4,701, which 
would be equivalent to nearly one fifth the distance 
around the carth in three days. 

This year on May 14 the winds commenced to blow 
again with the greatest violence. For four days the 
velocity registered averaged more than 60 miles an 
hour. For nine days the average velocity was 52 miles 
an hour. The total number of miles recorded on the 
anemometer was 11,223 miles. 

This is the highest velocity of wind for the time on 
record in the world. 

These automatically marked records will be photo- 
graphed by Prof. McAdie, who is in charge of the main 
weather bureau office in San Francisco, and sent to 
Washington. 
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FAILURE OF THE MONOLITH LATHE. 

Further details of the failure of the great monolith 
lathe are now available. It will be remembered that 
the Cathedral of St. John in New York is to have thirty- 
two granite columns in the choir each 54 feet high and 
6 feet in diameter, their weight being 160 tons each. 
It was intended that these columns should be mono- 
liths, but it was found impossible to turn such huge 
blanks even in the great lathe which was built to re- 
ceive them. In the Screnriric Amertcan for January 
12, 1901, we illustrated the lathe and the turning of 
one of the columns. The blanks weighed 310 tons, and 
they were placed on the lathe, whose bed is 86 feet 
long, which weighs 135 tons and swings 6 feet 6 inches. 
Bight tools were used, each taking a 3-inch cut. The 
turning operation proceeded smoothly, the lathe was 
operated day and night and the column lacked only a 
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few hours of completion, when late one night it broke 
in two, entailing the loss of a year’s time, to say 
nothing of the valuable piece of stone. The second 
monolith never reached the polishing stage, for it gave 
way while being rounded into shape. It is perhaps not 
fair to say that the lathe failed, although the result 
was the same. The accident should undoubtedly be at- 
tributed to the great torsion which deformed the 
block beyond the modulus of elasticity. The third at- 
tempt was also a failure, and the company deemed it 
inexpedient to risk any more columns of the mono- 
lithic type, so they are now being made in two sec 
tions. They will be towed to New York from Vinal- 
haven, Maine, on a barge, four sections at a time, and 
will be landed at the foot of West 32d Street, and they 
will then be rolled to the cathedral. Had it been pos- 
sible to produce the monoliths, they would only have 
been exceeded in size by those of St. Isaac’s Cathedral, 
in St. Petersburg. P 
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SCIENCE NOTES. 

The municipal authorities of London and other large 
provincial cities in England are experiencing a pecu- 
liar difficulty in connection with the wood paving of 
the thoroughfares. The wood blocks after they have 
been laid down are susceptible to a species of fungus 
which attacks the wood vigorously and rapidly deterio- 
rates it. The authorities are strenuously endeavoring 
to check this malignant fungus, since the damage 
wrought by it amounts to several thousand dollars 
annually, but the only reliable means of checking it, 
however, is to closely examine the wood blocks before 
they are laid down. Should a contaminated block ba 
put down the fungus will immediately spread to the 
surrounding paving, with the result that the whole 
is soon destroyed. 





An expedition has been sent out under Dr. George 
Shattuck, for a scientific survey of the Bahama Isl- 
ands. In the party are members of the faculty of 
Johns Hopkins University and officials of the United 
States Museum, including Bashford Bean, chief of staff 
for marine zoology, and J. H. Riley, chief for land 
zoology; also Dr. Oliver F. Fossig, of the Weather 
Bureau. Bernard N. Baker has given the party a 
glass-bottomed boat through which to study life in 
tropical waters. Dr. Fossig will use several huge 
kites with registering apparatus to study the trade 
winds and magnetic conditions. The windlass about 
which the wire rope to govern these kites will be 
wound weighs 500 pounds. T. H. Coffin, of Johns 
Hopkins, will make a special study of the mosquitoes, 
particularly as to their capacity for carrying disease 
germs. 

In a recent lecture M. Charles Rolland inquires it 
it be true that human beings expend, in general, far 
less energy of motion than do the other animals, and 
he answers the question in the affirmative. To demon- 
strate the assertion rigorously it would be neccssary 
to perform exact mensurations not yet accomplished, 
to measure the mechanical energy corresponding to 
equal nutritive action, both in men and in animals. 
But if we consider the production of motions in the 
animal and in the human kingdom it is easy to see 
that men are inferior, especially in respect of locomo- 
tion. The inferiority begins at birth, since ‘t is 
necessary to teach painfully our children to walk, 
And it continues throughout our lives, during which 
we are subject to a thousand affections of te motor 
apparatus, and on the threshold of old age to senile 
impotence. This latter is invariable for men but the 
rarest thing in animals. The variety of animal loco- 
motion is remarkable. Animals fly, swim, crawl, 
jump, etc., all without the painful apprenticeship of 
men; and the force they expend, relative to the weight 
of their bodies, is immensely greater than is the case 
with us. The beetle is a hundred times as strong as 
a horse, weight for weight, and the horse is stronger 
than a man. If men were, relatively, as strong as 
beetles they could juggle with weights of several tons. 
These and other like facts lead to the obvious con- 
clusion that the motor functions occupy in the totality 
of physiological activities a far less important place 
with men than they do with animals. As an organism 
rises in the scale and as its nervous system increases 
in complexity the nervous energies have less and less 
power to express themselves in exterior reactions, in 
motor reactions for example. There is, in this point 
of view, the same difference between men and animals 
that is found between men of thought and peasan's., 
The former are quiet, but expend their forces in in- 
tellectual effort: the latter spend their energies ip. 
movements which are for the most part automatic. 
Animals move less the more they think and the more 
they comprehend. As Anatole France says in “Clop 
inet”: “I have always sought to comprehend and in 
the effort I have wasted precious energies. I discover 
too late that not-to-comprehend is a great power. If Na- 
poleon had been as intelligent as Spinoza he would have 
written four quarto volumes in a garret”—and that 
would have been the end. 
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ORANGE CULTURE IN CALIFORNIA. 


rhe fr ndustry of California was founded at the 
time of he establishment of the missions of the 
Franciscan mon} As early as 1792 there were about 
5.000 trees growing at the differen 

missions Apple pears, orang 

lemons lit and =soolive consti 
tuted the greate portion of these | 

trees. As ther nearly all did well, 
they pre i the possibility of fruit 

ulture in California. The fruit era 
dl not begin about the time 
of the great go excitement of 1849 

Most of the emigrant to the State 
thought of nothing but gold; but a 
few of the more far-seeing obtained 
possession ol ome of the old 
orchards, and reaped a handsome 
promt by selling the fruit at the 
exorbitant price tha then pre 
vailed 

Much of the ul n California is 
especially adapted to the cultivation 
of citrous fruit While by far the 
greater portion of the commercial 
crop of the State is at present 
zrown in Southern California, the 
citrous fruit can be safely and 
profitably grown along the foothills 





GRADING THE ORANGES, 


of the Sierra Madre Mountains from San Diego to 
Tehama Counties, a distance ol 700 miles 
The method of propagating citrous trees such as the 
orange does not materially diff from that employed 
in the propagation of other fruit trees. One of the 
most difficult questior 
which the prospectiv 
orange grower must de 
cide, is whether to use 
seedling or budded 
trees The pros and 
cons of the question 
cannot be liscussed 
here The general ten- 
dency of progressive 
growers is to use only 
trees budded with thor 
oughly tested and ap 
proved varileti« Prac 
tically all the advance 
that has been made in 


improving citrous fruits 


by propagating and se- 
lecting seediin ga, 
hybrids, and the lik« 
which produce superior: 
or peculiar fruits, de 
pends upon propagation 
by budding and eraft 
ing The center of 
orange culture in Cali 
fornia is Oroville, in 
Butte County, about 450 
miles north of Los 
Angeles The climate 
is especially adapted for 
the cultivation of 
citrous fruits, and is so 
mild that the frost 


never injures the trees, 

Throughout the 
Sacramento and San 
Joachim valleys orange 
trees are planted in 
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biuffs or foothills in soil of a deep, gravelly, porous 


nature So boundless is the market that, although 


slope, and a regular flow of irrigating 
Since 


tained. 








thousands of young trees are yearly planted, there is time 
still room for more, freely 
oe My Sete he aoe 
rene ie ae . 


used 


or 


fertilizers, 


Fe 





range 
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water 
the 


is ob- 
exhausts soil in 
and artificial, must be 
March, and April are the 
months when the ground is plowed 
and afterward it is 
harrowed each way to within three 
feet of the trunks. 


growing 
both natural 


bruary, 
cross-plowed ; 


The soil under 
the trees is cultivated by gangs of 
men Trees feet 

Year-old 
from the 
nurseries, which seedlings in three 
When 
the trees are ready to bud they aro 


are planted 25 


apart, or 70 to the acre 


seedlings are procured 


years attain a strong growth 


pruned, all the upper branches be- 
ing cut off, so that nothing but the 


forked stump, some three or four 
feet high, is left. Two T-like in- 
cisions are made in the bark, into 
which incisions the new bud is 
inserted About two buds are in- 
serted in each trunk. All super- 


fluous growth is checked, and every 
atom of nourishment 
ward the development 


directed to- 
of the new 

February and March is the 
for pruning; September and 
October the time for budding. May, 


graft 
time 





PACKINw THE FRUIT FOK SHIPMENT. 


In preparing the land for orange cultivation, plow 


ing and harrowing both ways is necessary in order 
to fit the soil for the orange tree Irrigation is also 
necessary, because of the scant summer rains. Water 


is piped to the lands in a common ditch with a gentle 


HARVESTING TIME IN A CALIFORNIA ORANGE ORCHARD, 


June, 


cultivation 


July, 
and 


Augt 


general 


and 
oversight. 


ist, September are devoted to 


In November the 


fruit begins to mature, and all else is dropped in order 


r the 


to gathe 


operation 


* 
ee 


Bs 


£ 


by 


~ 


cro 


the 


™ 





ee 


p. The 
middle 


gathering season is in full 
of the month; every man, 
woman, and child must 
work to pick, pack, and 
ship the ripe fruit. 

Three years after bud- 
ding, or six from plant- 
ing the seedlings, the 
trees begin to bear. The 
first crop is 280, the sec- 
ond 420, the third still 
greater, and that of each 
succeeding year slightly 
more than its predeces- 
if be 
never neglected. Neglect 
is promptly indicated by 
shrinking and dis- 
foliage and di- 
minutive fruit. 

The oranges culti- 
vated are Washington 
navel and _ tangarines. 
Co-operation among the 
neighboring orchards 
provides for handling 
and shipping the ripe 
fruit. A central pack- 
ing house receives the 
fruit from the orchards. 
The highest grade is 80 
to the box, diminishing 
to 96, 112, 126, 140, 150, 


sor, cultivation 


colored 


176, and 200 to the box. 
A hopper is employed, 
ER into which the fruit 


is dumpe.', the sizes be- 
ing separaced in passing 
down the incline, the 
fruit dropping in its 
proper opening, 
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FRENCH EXPRESS ENGINE FOR AN ENGLISH 
RAILROAD. 

Attention has once more been drawn to the splendid 
French compounded on the de 
Glehn system, by the announcement that one of these 
engines has ordered for the Great 
Western Railway, England. There was a time, not so 
very the 
express and 
the world, 
fast 
all-around 


express locomotives 


been service on 


many years when English service of 


ago, 
the 
engines, 
noted for 
with 


trains was fastest most frequent in 
designed for 
the 
done. 


rail- 


and its especially 
their 


their 


running, and 


ability 


were economy 
work 


the 


which was 


During the past few years, however, French 


ways have made a remarkable 


advance in the speed and gen 


eral quality of their fast pas 
senger service, until to-day 
their trains are considerably 


the fastest in the world. These 


results are due more than any 
thing else to a remarkably fine 


type ot 





compound engine, 
which was brought out and de- 
veloped by the inventor A. G 


de Glehn, Directeur Générale of 


the Societé Alsacienne de Con 
structions Mecaniques. The en- 
gineers of the various roads 
that have built compound en 
gines on this system have in 
troduced such minor modifica 


tions as were necessary to con- 


form to the requirements of 


their respective roads. We pre- 


sent a photograph of one of 
this type which has been doing 
some great work on the 
Chemin de Fer du Nord. 

The new engine for the Eng- 
lish -road will be similar to 
the one here shown, only such 
modifications being made as are necessary on account 
of the lower bridges and somewhat narrower distance 
between platforms on the Great Western Railway. In 
respect of the number of method of dis 


wheels and 


posing them, the engine is of what is known in this 
country as the Atlantic type. There is first a four- 
wheeled truck beneath the smokebox, then two pairs 


of coupled driving wheels, followed by a pair of trail- 
ing wheels beneath the firebox. The engine is 
pounded as follows: There are two high-pressure cy!l- 
inders, 13% inches diameter by 
carried on the outside of the frames and connected to 
the rear pair of drivers. the frames and be- 
neath the smokebox is a pair of low-pressure cylinders 


com- 


25% inches stroke, 


Inside 


22 inches diameter by 25% inches stroke, which con- 
nects with the forward pair of drivers. All four 
drivers are also connected by outside coupling rods 


The boiler has 2,275 feet of heating surface, 
and the working pressure is 225 pounds to the square 


square 


inch. The driving wheels are 6 feet 8 inches in 
diameter, and the weight of the engine in working 


valves are so ar- 
admitted to 


order is 63 The admission 
ranged that can be 
all four cylinders, thus giving a high tractive effort and 


tons 
high-pressure steam 








TYPE OF NEW FOUR-CYLINDER 


Cylinders: Two high-pressure, 13% inches diameter, two low-pressure, 22 inches diameter; common stroke 2544 inches, 


rapid eecceleration at starting, and a reserve of power 
on grades. 
The work 


judged in the light of their weight and fuel consump 


accomplished by these engines, when 


tion, is undoubtedly better than the performance of 
any class of locomotives in the world The Chemin 


de Fer du Nord, which for several years has been 
notable for its fast expresses, provided during the 
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season of 1902 twenty additional express trains, whose 
running speed averaged from start to stop 55 miles 
an hour and upward. Bighteen of these trains were 
scheduled to run at 56 miles an hour and upward; 
twelve at over 57 miles an hour, nine at 58 miles an 
hour and over, three at over 59 miles an hour, and two 
at over 60 miles, the fastest train being scheduled at 
63.5 miles an hour. The trains are by no means light, 
averaging about the same as our Empire State Ex- 
press, or say 200 tons. The most remarkable work 
done by these engines has been in hauling heavy ex- 
press trains on upgrades, when very high speeds have 
and maintained. Thus, with a 225-ton 


been reached 


a he 





PROPELLERS OF THE NEW DOVER-CALAIS TURBINE STEAMER. 


o> 


train on a run of 78% miles from Paris in 77 minutes 


and 44 seconds, a steady speed of 65 miles an hour 
was maintained up a grade of 1 in 200. On another 


run a speed of 64.6 miles an hour was made on an up- 
grade of 1 in 250, the run ending at Arras, the 120 miles 
from Paris having been made in 115 minutes and 25 
seconds, or in 102% minutes after deducting delays, of 
which there The average start to stop 
speed was exactly 70 miles an hour. An even more re- 
markable performance in some respects, was a run from 
Paris to St. Quentin with a load of 360 tons behind the 
tender, when the distance of 95% miles was made in 
99 minutes. On this occasion the engine took its load 
of 350 tons up a grade of 1 in 200 thirteen miles in 
length at a steady speed of 62.1 miles per hour. In all 
the history of locomotive performances, either in 
America or Europe, there is no authentic record of 
anything to approach this uphill work by an engine 
weighing only 63 tons. 


were several. 





THE FIRST CROSS-CHANNEL TURBINE STEAMER. 
BY H. Cc, FYFE, 
The year 1903 will witness a very important event 
in the history of ocean travel, for early In the coming 





COMPOUND EXPRESS ENGINE BUILDING FOR THE GREAT WESTERN RAILWAY, ENGLAND. 


Heating surface, 2,275 square feet; steam pressure 225 pounds, 


8 inches diameter. 


year there will be placed on the Dover-Calais service 
the first turbine-propelled cross-channel passenger ves- 
sel ever built, The new vessel now building for the 
S. E. & C. Railway Company by Messrs. William Denny 
& Brothers, of Dumbarton-on-Clyde, is expected to 
create a revolution in cross-channel passenger traffic 
by reason of her high speed, superior comfort, and 
great convenience. Her dimensions are as follows: 


ee 
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Length, 310 feet; beam, 40 feet; number of turbines, 
three; number of propellers, five; speed, 21 to 22 knots. 
With regard to her beam; this (40 feet) it may be 
noted is five feet broader than any existing cross- 
channel steamer. She will have effective bilge keels 
fitted for the greater pert of her length. The accom- 
modation for first-class passengers’is placed forward 
of the machinery space, instead of aft, as it is in all 
the presen. paddle-wheel vessels on the Dover-Calais 
service. On the upper deck are the private cabins, 
and the promenading area of this deck will be covered 
by a shade or boat deck. 

The propelling machinery will consist of three Par- 
sons steam turbines, one high- 
pressure and two low-pressure, 
each actuating one line of shaft- 
ing. The center shaft has one 
propeller, while the two side 
shafts each carry two, so there 
will be five propellers in all. 
The center turbine will be high- 
pressure and the two side tur- 
bines low-pressure. When 
steaming ahead, the steam from 
the boilers is admitted to the 
high-pressure turbine, and after 
undergoing expansion about 
five-fold it passes to the low- 
pressure turbines, and is again 
expanded in them about an- 
other twenty-five-fold. It then 
passes to the the 
total ratio of expansion being 
about 125-fold, as compared 
with 8 to 16-fold in ordinary 
triple-expansion reciprocating 
engines 
* When going full speed ahead, 
all the lines of shafting, cen- 
tral as well as side with their 
propellers, are in action; but 
when coming alongside a quay or maneuvering in or 
out of harbor, the outer shafts only are brought into 
operation; thus giving the Veaesk all the turning and 
maneuvering efficiency of a twin-screw steamer. Inside 
the exhaust end of each of the low-pressure turbine 
cylinders is placed an astern turbine, controlled like 
the other turbines by suitable valves which operate by 
reversing the direction of rotation of the low-pressure 
turbines. Steam can be admitted by suitable valves 
directly into the side low-pressure turbines, or into 
the turbines within the same for going 
ahead or astern, The center turbine under these cir- 
cumstances idly, its steam-admission valve 
being closed and its connection with the low-pressure 
turbines being also closed by non-return valves. The 
builders claim that with this arrangement the maneuv- 
ering power of a five-screw vessel is in every respect 
as good as in the case of an ordinary twin-screw 
steamer, while in going astern they affirm that there 
will be none of that objectionable vibration which is 
always felt even with the most modern twin-screw 
steamers with balanced engines. 

The new 8. B. & C. Company’s turbine steamer is to 
‘have a speed of at least 21 knots, and probably this 





condensers, 


reversing 


revolves 





4 ope 
- Fs 


Aim Nh 





Driving wheels 6 feet 


will be exceeded. It is expected that she will accomplish 
the journey between Dover and Calais in considerably 
fess time than that taken at the present time by the 
boats on the Channel ferry. 

William Denny & Brothers are also constrnet- 
ing a second turbine-propelled cross-channel passenger 
steamer. She is being built to the order of the London, 
Brighton & South Coast Railway Company, and will 


Messrs. 
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The di- 
Length, 


be placed on their Newhaven-Dieppe service. 


mensions of this new vessel are as follows: 


280 feet; beam, 34 feet; draught, 22 feet; gross ton- 
nage, 1,100 tons It is stated that in general design 
she will be similar to the twin-screw steamer “Arundel” 
with built by Messrs. William 
Denny & Brothers in 1900 for the Brighton Company. 
With practically the same boilers as the “Arundel” it 
‘is anticipated that the new Brighton Company's tur- 
bine vessel will travel half a knot faster, and in addi- 
tion will be free from all troubles caused by vibration. 

The Lancashire and Yorkshire Railway Company in 
a recent invitation to shipbuilding firms throughout 
the kingdom for designs and tenders for a new steamer 


for alternative 


reciprocating engines, 


for their Irish Sea service stipulated 
designs as regards the means of propulsion, viz., for the 
ordinary twin-screw reciprocating and for steam tur- 
bine engines, the speed desired being 17 knots. 

The invention and development of the marine steam 
turbine is a subject on which Great Britain may well 
pride herself, for though we have undoubtedly been left 
behind in various fields of latter-day activity and enter- 
prise, in this particular sphere we took the lead and 
have maintained it ever since 

Until the new cross-channel turbine steamers have 
shown their speed and their coal consumption, it is 
not to be supposed that shipping companies and ship- 
owners will take any very decided move with a view 
to adopting the turbine as a mode of ship propulsion 
in place of the ordinary engine of the reciprocating 
type 

There can be, however, little doubt that before many 
months have elapsed a turbine-driven Atlantic liner 
will be built, which will materially leasen the time 
at present taken by the swiftest steamers of the Ham- 
burg-American and North German Lioyd dines. 

Mr. Parsons claims that the principal advantages 
of steam turbine engines as compared with ordinary 
engines are as follows: 

1. Complete absence of vibration from main engines. 

2. Increased economy in steam and coal consump- 
tion. 

8. Increased speed, owing to diminution of weight 
and smaller steam consumption. 

4. Increased stability of vessel, owing to lower cen- 
ter of gravity of machinery. 

5. Increased safety to engine-room 
absence of reciprocating parts. 

6. Perfect balancing of engines, which 
very light engine foundations and obviates stress on 
hull. 

7. Reduced size of engine room. 

8. Reduced weight of machinery. 

9. Reduced cost of attendance on machinery. 

10. Reduced consumption of oil and stores. 

11. Reduced diameter of propellers, which gives in- 
obviates racing when rolling 


staff, owing to 


permits of 


creased immersion and 
and pitching in a seaway 

12. Reduced diameter of propellers, giving increased 
facilities for navigating in shallow waters. 

One might be tempted to inquire why, if these ad- 
vantages were real, the number of turbine vessels 
under construction should not be greater than it is 
al present. The answer to this may be found in the 
innate and inveteraté conservatism of the shipbuilder, 
who likes to see others experiment, and to delay action 
until ‘he is perfectly assured that the pathway of suc- 
cess lies befor» him 

—_____——__2- 6-2 _____—_ 
A PORTABLE OSCILLOGRAPH FOR ALTERNATING 
CURRENTS. 

BY THE LONDON CORRESPONDENT OF THE SCIENTIFIC AMERICAN. 

A convenient and handy little apparatus for utili- 
zation in connection with alternating currents has 
been introduced by the Cambridge Scientific Instru- 
ment Company, Ltd., of Cambridge, England, which 
should be of incalculable value to manufacturers and 
engineers who utilize alternating currents. It is the 
Duddell portable oscillograph, an illustration of which 
we give herewith. 

The increage in the use of alternating currents, 
especially two and three-phase currents for supply- 
ing motive power, and the use by central stations, dis- 
tributing both on the direct and on the alternating 
current system, of high-tension alternating currents 
for the transmission of power over any considerable 
distance, has rendered a knowledge of the shape of 
the wave form of the alternating current of the ut- 
most importance to electrical engineers. For instance, 
alternating-current motors which will work well and 
have a good efficiency on one wave form may have 
but a poor efficiency, or may even refuse to work at 
all, on another. The efficiency of transformers also 
depends to some extent on the wave form; yet many 
engineers who are prepared to pay large sums of 
money for a slight increase in the efficiency of their 
transformers or motors, do not realize the important 
effect their wave form has on this efficiency. Again, 
in the case of cables used for high-tension and extra- 
high-tension transmission, resonance effects often oc 
cur, causing the breakdown of cables and loss of 
money and prestige due to interruption of supply. 
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Many of these breakdoWns could easily be avoided 


by an examination of the wave forms, to find out 
under what conditions dangers to the insulation of 
the machines and cables occur, in order that these 
conditions may be avoided in the future. By the 
proper arrangement of the tests the examination of 
the wave forms will reveal the dangerous conditions, 
without, as is often the case, the only warning of a 
dangerous condition being the breakdown of valuable 
plant and cables. It is also very probable that the 
constants of some kinds of alternating-current me- 
ters, on the accuracy of which the revenue of the sta- 
tion may depend, are also influenced by the wave 
forms. 

It is of paramount importance that station engineers, 
consulting engineers, and manufacturers of alternating- 
current plants should possess a small apparatus for read- 
ing quickly and accurately the wave forms for the above. 
These requirements are fulfilled by this small Duddell 
oscillograph, which enables an engineer to examine visu- 
ally the wave forms of an alternating current without 
the necessity of making complicated connections or em- 
ploying an arc lamp, synchronous motor, heavy elec- 
tro-magnet, and other accessories used when a perma- 
nent record is required. In order to see the station 
wave form, it is only necessary to connect the oscillo- 
graph in place of a lamp by means of an adapter. The 
device comprises a small oscillograph set up in a case 
complete with lamp, rotating mirror, and all necessary 
resistances, etc., ready for 

The small oscillograph, which is shown standing out- 
side the case, from which it can be easily and quickly 
removed for separate use, consists of a single vibrat- 


use. 





DIAGRAM OF THE CONNECTIONS. 





PORTABLE OSCILLOGRAPH. 


The amalier instrument can be used separately. 


ing system mounted between the poles of a permanent 
magnet. The vibrating 
two small terminals shown on the base of the oscillo- 
graph, and these in their turn are connected through 
a suitable resistance by means of flexible wires to 
the terminals shown on the outside of the case. 

The vibrating system consists of a loop of phosphor- 
bronze strip under tension carrying a small mirror. A 
beam of light from an incandescent lamp is thrown on 
to this mirror, and thence is reflected on to a screen 
forming a bright spot. This spot vibrates horizontally, 
its deflection from the central position being at any 
instant proportional to the instantaneous value of the 
P. D. or current as the case may be. The movement 
of this spot is observed in a mirror, which is rotated 
by hand about an axis at right angles to that of the 
mirror attached to the strip. The handle by means 
of which the mirror is rotated is shown on the right- 
hand side of the instrument. The observer examines the 
wave forms seen in the rotating mirror through eye- 
holes. A rubber eyeshade prevents extraneous light 
from entering the instrument when in use. The shade 


system is connected to the 


is removable and packs inside the instrument when 
closed. 

The following are the approximate data relative to 
the sensibility of the oscillograph: 

Periodic time, 1-4,000 second as sent out with a ten- 
sion of 1 ounce. 
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Sensibility, 200 mm. per ampere at the normal dis 
tance of 25 cm. 

Normal working current, 0.05 to 0.10 ampere. 

Resistance of strips without fuse and connections, 
about 4 ohms. 

Resistance of strips with fuse and connections, about 
14 ohms. 

A resistance wound on a slate frame is-used in series 
with the incandescent lamp. A key is provided for cut- 
ting out some of this resistance, and thus increasing 
the brightness of the lamp when the wave form is 
actually under observation. The instrument is used at 
an angle as shown, allowing a free circulation of air 
round the lamp resistance. Terminals are provided in 
order that the lamp may be lit from a separate circuit 
from that under examination, if desired. 

The instruments are generally made so that they 
may be connected directly to either a 100 to 110, or 200 
to 220 volt circuit, but suitable resistances can be made 
to adapt the instrument to any particular voltage. For 
high voltages it is advisable to use a transformer. 

Another very useful purpose which the oscillograph 
fulfills is that an engineer can tell at a glance whether 
a dynamo gives a true sine curve, or what effect a 
certain transformer, motor, or cable has on the wave 
form. 

The accompanying diagram shows the general scheme 
of connections. To prepare the instrument for use, it is 
only necessary to open the case, slip out the brass 
plate on the front, and replace it by the one with an 
India-rubber eyeshade which is placed inside. The lid 
is then closed, and the instrument fixed at a convenient 
angle by means of a milled head on the right-hand 
side of the case. The instrument is then ready for 
use. If the spot is not in the middle of the scale, it 
can be brought to the center by slightly slackening the 
milled head underneath the base of the osciilograph 
and twisting the latter round. When the spot is in 
the right position, the milled head is screwed up tightly 
to keep the oscillograph in position. 

The gaps in the vibrator must be kept filled with the 
special oil supplied with the instrument. This is in- 
troduced when required by means of a pipette into the 
oil cup which is placed at the back of the vibrator. 

The instrument can be used to show either P. D. or 
current-wave forms of the circuit under examination. 
To investigate P. D. wave forms the terminals B and C 
are connected directly to the poles of say a 100 or 110- 
volt circuit. This can be done conveniently by putting 
the adapter supplied with the instrument into an ordi- 
nary lamp holder. The terminals D and E are con- 
nected to B and C respectively by means of the copper 
strips which are provided, so that the lamp is lighted 
from the same circuit. As will be seen from the 
diagram, there is a non-inductive resistance of 1,000 
ohms permanently connected in series with the vibrat- 
ing strip of the oscillograph, so that the current 
through it is about 0.1 ampere, which gives an ampli- 
tude of about 25 mm. on each side of zero. There is 
also a resistance of about 90 ohms in series with the 
tdiswan ‘Miniature” 20-volt 5 c. p. lamp. The key 
K is arranged to short-circuit a portion of this resist- 
ance, thus increasing the brightness of the lamp when 
the curves are actually under examination. 

For voltages up to three or four hundred, resistances 
series with the instrument. With 
higher voltages it is advisable that they should be 
transformed down by means of a small transformer 
having a closed iron circuit and small magnetic leak- 
age. In this latter case it is advisable to disconnect 
the lamp terminals D, EF from B C and to connect them 
to an independent 100-volt circuit and to earth one 
of the terminals B, C, as it is not safe to use the in- 
strument if it is more than a few hundred volts above 
earth. Another method is to use a number of incan- 
descent lamps in series as a potential divider, the 
instrument shunting one of the lamps, which must 
be connected to earth; it is not advisable to use this 
method for voltages above 2,000 or 3,000 volts. 

To investigate current wave forms the terminals A 
and C are connected to the potential terminals of a 
suitable low-resistance shunt in the main circuit. 
This shunt should have a resistance so that at the 
maximum current there is a P. D. across it of about 
1.4 volts. In this case the lamp must be lit separ- 
ately from a 100-volt circuit. For both these investi- 
gations lamps having strong thick filaments should be 
used. 

The investigation of form factors is easily accomplish- 
ed by placing a divided scale for the spot of light to 
fall on, and finding what deflection d corresponds to a 
steady direct P. D. of 100 volts applied to the in- 
strument; this is the calibration of the instrument, 
and will remain practically constant, and need only 
be repeated occasionally. If now the total amplitude 
D of the vibration of the spot be observed on the same 
scale for the wave form to be investigated whose R. 
M. 8S. voltage is V, then the form factor of the wave 
is evidently 50 D/d V and this quantity is a very use- 
ful measure of the degree of danger to insulation of the 
wave form. The R. M. S. voltage V must be measured 
in all cases between the terminals B, C of the oscillo- 


can be used in 
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graph at the same time as the observation of D is being 
made. 

The instrument is extremely portable, weighing only 
11% pounds, and measuring, when closed, 14 inches in 
length by 8 inches wide and 11 inches deep. The price 
is nominal, only $150 up to 220 volts. 

GIGANTIC ORE-HANDLING MACHINERY. 
BY W. FRANK M'CLURE. 

The introduction this season of electricity as a 
power for operating Great Lake dock machinery at 
three of the most important lower lake ports, it is 
believed, will be a move of great importance to the 
future of ore-handling. It has been a query for some 
time as to when electricity would come into general 
use upon lake docks. It is now claimed that it will 
simplify the methods of operation, add to the speed, 
and reduce the cost of operating. The Pennsylvania 
Railroad Company in January decided to expend more 
than $100,000 in Cleveland and $27,000 at Ashtabula 
in the building of power houses and electric appli- 
ances upon its lake docks. The entire power system 
of the Pittsburg & Conneaut docks at the “Carnegie” 
port of Conneaut is to be replaced by electricity, all 
the machines to be furnished with power from a cen- 
tral station, with the possible exception of the “clam- 
shell” automatic unloaders. 

On the Pennsylvania docks at Ashtabula the work 
of installing the electric system has been in 
progress for several months and will soon be com- 
pleted. There are five large boilers at this plant. 
The electricity on these docks is also to be used 
for splendidly lighting even the most out-of-the-way 
corners, The plan is to place lights upon every ma- 
chine. This, with the fact that the Vanderbilt docks 
at this port are also to be lighted by electricity, in- 
dicates that preparations are being made for a large 
amount of night work in handling ore this season, 
and that the ore traffic, which is constantly increas- 
ing in volume, will demand it. 

Another important innovation in connection with 
the ore-handling industry consists in the constructing 
lake ore carriers with especial reference to 
the proper accommodation cf the Hulett automatic 
unloaders. Also some forty vessels of the Steel Cor- 
poration’s fleet are to be reconstructed with the same 
end in view, at an-expense of more than $100,000. 

The big steamer “James Gayley” was the first 
steamer to be built along the lines mentioned. She 
is named in honor of who is at Ahe 
head of the ore department of the Carnegie Steel 
Company. Mr. Gayley has long taken a decided in- 
terest in the Hulett and was responsible 
for installing it at Conneaut. The accompanying pho- 
tograph shows a battery of these machines at work 
in the “Gayley” during the first test, where the con- 
ditions within the hold of the vessel permitted of the 
machines’ best work. Ninety-five per cent of the ore 
was taken out during this test without the assistance 
of shovelers. 

Since that time another test was made 
ing the cargo from the steamer “James Hoyt,” which 
is also especially fitted fer the “clamshells.” This 
time ninety-eight per cent of the cargo was removed, 
and it was not thought worth while to put laborers 
to work in her to shovel out the rest. It was origin- 
ally intended that the unloaders should make this re- 
cord, but it had previously been found impossible, ow- 
ing to the unfavorable construction of lake boats. 
By means of these machines working under the new 
conditions, a cargo of 5,500 tons has been removed 
in five hours. Officials of the United States Steel 
Corporation witnessed the latest notable test. 

In building or rebuilding a lake vessel with a view 
to adapting it to the Hulett automatic unloaders, the 
principal operation is the enlarging of the hatches and 
the moving of the stanchions so as to give more play. 
On the . .amer “Hoyt,” for example, the hatches are 
not more than four feet apart. There are nineteen 
hatches in all, and the distance from center to center 
is twelve feet. 

The introduction of the Hoover & Mason automatic 
unloaders at Ashtabula Harbor is an important fea- 
ture of the present season. These machines have 
made some remarkable records at South Chicago, 
where they have been tested during the past two or 
three years at the docks of the Illinois Steel Com- 
pany. During the past year the Hoover & Mason bat- 
tery of ten machines working in a vessel at South 
Chicago established a record surpassing even the 
famous machines at Conneaut. By the unloading of 
98 per cent of the “Hoyt’s” cargo by the Hulett ma- 
chines in four hours and fifty-four minutes, however, 
still another precedent was established. 

The Hoover & Mason machines rest upon tracks 
on the docks, and move themselves upon these tracks. 
The grab bucket with which each machine is equipped 
has a capacity of more than five tons. It is possible 
for one of these buckets to make a trip a minute. 
The ore when lifted from a vessel is delivered either 
to cars or to the docks. With these machines ore can 
be taken out of a vessel at an expense of less than one 
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cent a ton. Vice-President Brown and other high 
officials of the Vanderbilt railroad system witnessed 
a test of these unloaders at Ashtabula Harbor a few 
weeks ago. Machines of this style will likely be in- 
stalled at Conneaut this season, - 

The interiors of several lake vessels also have recent- 
ly been equipped especially for this style of machine. 
By means of a scraper system the portion of the cargo 
which could not otherwise be reached by the grab 
bucket is brought within its reach. Among the ves- 
sels thus already equipped are the steamer “Victory” 
and the schooner “Constitution.” 

The tendency now seems to be to place the grab 
styles of buckets on all ore-handling machinery. A 
two-ton grab bucket, for example, is being placed on 
the King machines at Ashtabula in place of the former 
style of buckets used on conveyors, Also Samuel 
and George Swedenborg, of Ashtabula, have invented 
a new-style grab bucket which has been tested on 
the portable machines here, and the test has proven 
highly satisfactory. This new bucket spreads 7% 
feet, and will lift 2% tons. It will dig as well upon 
the side of a pile as on the level. An advantage is 
also claimed for this bucket in its being round, thus 
avoiding corners, in which ore often becomes packed. 

To accommodate the vast new machinery which is 
being installed this season, and to handle the greatly 
increased marine traffic which must be handled this 
year, the railroad companies owning so many docks 
at the various lake ports, also have extensive pro- 
jects under way for the construction of new chan- 
nels, the building of new docks and the installing of 
coal-handling machinery. Trains carrying ere south 
to the furnaces return to the lakes with coal. An in- 
crease in ore traffic is accompanied by a marked in- 
crease in coal shipments. 

Typical of the railroad improvements to be made, 
it may be said that the Pennsylvania Company is 
planning to spend a million dollars on land west of 
the entrance to Ashtabula Harbor, which has long 
been known as the “greatest ore-receiving port in the 
world.” Eventually a mile of this territory along the 
lake will likely be utilized. This work will not all 
be done this year, of course. Already, however, addi- 
tional channel room is being excavated and the expen- 
diture of $50,000 for a car-dumping machine has been 
authorized. The additional railroad yards and the 
channels and machines are to be used for coal traffic. 
With the coal traffic entirely removed to the lake front, 
much additional room for ore on the present extensive 
docks up the river will be gained. 

— ea 
The Current Supplement. 

The excellent article published elsewhere in this 
issue on the disastrous Paris-Madrid race is to be 
read in connection with another article on the same 
subject published in the current Surritement, No. 1433, 
and narrating various incidents which could not in 
these columns be recorded for want of space. Also 
of automobile interest are articles on an automobile 
Pullman car for time table distribution, on devices 
suggested by the jarring of automobiles, and on the 
density of petrol for petrol motors to attain the great- 
est horse power and the most efficient working. The 
English correspondent of the Screntiric AMERICAN re- 
views the work of the British Fire Prevention Com- 
mittee. Recent experiments of M. Moissan are re- 
viewed. William J. Hammer discusses phosphorescent 
and fluorescent substances. A short description of 
Jupiter and his red spot should be read with interest. 
Henry S. Spackman has prepared a most instructive 
technological article which bears the title ‘Manufac- 
ture of Cement from Marl and Clay.” Sir Oliver 
Lodge’s excellent treatise on electrons is continued. 
How a storage battery cell can be made at home is 
set forth in a simple way by Walter Jones. Electro- 
chemists will read with interest the article on the elec- 
trolytic manufacture of caustic soda and hypochlorites. 

———<$——_—» +. 

A new composition whereby steel can be more easily 
welded than formerly was tried recently at the Jeffer- 
son Iron Works, Ohio. The process employed consists 
in welding steel, and especially scrap steel, by put- 
ting scrap steel, layer upon layer, in any preferred 
shape or size, superposing on each layer some of the 
composition, and heating the entire mass, then sub- 
jecting it to mechanical pressure, whereby a homo- 
geneous union of the separate parts is produced, form- 
ing practically a single, integral mass, possessing, it 
is claimed, all the practical qualities and character- 
istics of the steel billets produced by casting, or by 
other known methods. A billet was made from scrap 
steel and put through the furnace and rolls. It came 
out a perfect piece of sheet steel with smooth edges. 
This sheet was cut into smaller pieces, from which 
perfect nails were made. Washers were also made 
from this piece, and proved satisfactory. The cost 
of manufacturing the composition, including the mak- 
ing of the billet of scraps, per ton is from 25 to 
50 cents, including labor, and therefore not only eco- 
nomical by saving time, but also saving the vast 
amount of scrap steel. A. 8. H. 
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Correspondence, 











Troublesome Gas Engine Gaskets, 
To the Editor of the Screntiric AMERICAN: 

The article about troublesome gaskets by A. E. Pot- 
ter in the issue of Scienriric AMERICAN of May 16, is 
well pointed toward a very general defect in seventy- 
five per cent of the gas and gasoline engines that have 
come under my observation. 

Leaving out the question of unevenness of packing 
surfaces as clearly a case of poor workmanship, there 
are two points of construction which, if better under- 
stood and applied, will overcome this annoying defect 
in most cases. 

First, wherever possible inclose or confine the gasket 
to withstand the pressure of the gases against its edge. 

This is readily effected in a cylinder head, for in- 
stance, by a projecting rim on the edge of the head 
which fits over the end of cylinder, or in a flange by 
recessing the seat, etc. A good practice is to make the 
confining recess in depth only twice the thickness of 
the gasket. This is a hint to inexperienced engineers 
not to add more thicknesses should repacking become 
necessary. 

The second point is to groove the packing surfaces 
both for confined and unconfined gaskets. Many en- 
gine makers apparently vie with one another to pro- 
duce the smoothest packing surfaces, 

Because of unequal expansion of the parts ef an 
engine, the inelastic asbestos will seldom be as tight 
when engine is coid as when hot. When pressure is 
exerted against the edge of a gasket, the part of the 
gasket filling the grooves acts against the sides of 
the grooves as a check, preventing the egress of gas 
between the slightly separated surfaces. This illus- 
trates the necessity for grooves in the confined gasket 

The grooves help largely to prevent the blowing 
out of unconfined gaskets. Grooves for small surfaces 
need not be more than 3/32 inch wide and 1/32 inch 
deep. On circular surfaces they are made preferably 
concentric rather than spiral, the former not permitting 
the escape of gas if the gasket is not forced 80 as to 
completely fill the grooves. Many troublesome joints 
can be much benefited by grooving when it is im- 


possible or inconvenient to confine the gasket. The 
grooves can be cut by a chisel or machined. 
Ossining, N. Y., May 18. R. T. Kipp. 


A Jointed Snake. 
To the Editcr of the Screnriric AMERICAN: 

Referring to your issue of May 16, I do not believe 
all that your Missouri correspondent says about the 
jointed snake; neither do I believe you when you say 
there is no animal known to science as a jointed 
snake. Neither need you believe the following Iin- 
cident that came under my observation—not as a small 
boy, but a grown-up man: 

Riding along a country road, I saw a snake about 
thirty inches long and one inch in diameter. Alight- 
ing, I struck it with a piece of fence-rail. The blow 
fell about eighteen inches from the head, and just 
back of the abdomen. To my surprise, the snake broke 
in two; the blow was not sufficient to cut it in two. 
The forward part wriggled and made a little progress 
forward, before another blow killed it. Noticing a 
peculiar formation at the break, I pressed with a 
piece of timber on the tail end, and found it would 
disjoint in sections of about two and one-half inches. 
One end of the joints consisted of four short prongs, 
resembling the root of a human tooth freshly drawn, 
and the other end had sockets to correspond with the 
four prongs. Both ends were raw, and a little blood 
was noticeable. A brother was with me at the time, 
and readily remembers the incident, and I can give you 
ample reference as to my veracity. R. P. Gerrys. 

Knoxville, Tenn., May 25, 1903. 

A Mechanical Method of Measuring Surfaces, 
To the Editor of the Screntiric AMERICAN: 

I believe I have invented a process by which the 
area of any surface, no matter how irregular it may 
be in shape, can (provided it is not too large) be as- 
certained by a simple mechanical means, and with 
absolute accuracy. 

I studied it out for the purpose of finding the num- 
ber of square inches there is in boot and shoe uppers, 
so that a system could be arranged for giving the cor- 
rect number of feet of upper leather to cutters, to 
cut uppers according to the sizes and widths the or- 
ders call for, and no useless waste be made. 

My method is as follows: 

First cut the patterns in heavy paper, exactly to 
model shape. Next cut, exactly, square inches and 
fractions in the same kind and weight of paper. 

Next, using a pair of carefully and delicately ad- 
justed balance scales, place the patterns on one side, 
and weigh with the paper square inches, used as 
weights. 

No matter what shape the patterns are, when the 
square inches balance them, it shows the exact number 
of square inches are equal on both ends of the scales. 

Philadelphia, May 16, 1903. C. B. Hatrrevp. 
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THE ATLANTIC OCEAN AND THE “AMERICA” CUP. 

The accompanying composite picture showing the 
new-challenger for the “America” cup, “Shamrock III.,” 
under both her cruising ocean rig and her racing rig 
of 14,500 square feet, naturally suggests the question 
as to whether the intervening three thousand miles of 
ocean water between England and America has been 
anything of a handicap to the challengers in their 
long half-century of plucky struggle to recover the 
cup—as many people assert that it has—or whether 
this supposed handicap is one of the many fictions as 
sociated with international cup racing which will not 
down, but present themselves with persistent regu- 
larity at every successive series of contests 

The theory is that the challenging yacht has to be 
built of sufficient strength to stand the stress of the 
heavy gales which she is liable to encounter in cross- 
ing to this side of the water; and that to give her this 
margin of strength she must necessarily be built of 
somewhat heavier scantling, and her plating must be 
of greater thickness, than is necessary in the case of 
the home yacht, which is nursed in the sheltered waters 
of Long Island Sound, and is at all times carefully tied 
by leading strings to its home cradle at the Bristol 
yard. Is there anything 
in all this? Candidly we 
have to confess that we 
think the handicap does 
not amount to much; 
possibly just enough to 
constitute the few min- 
utes’ handicap that 
means the difference in 
these days between win 
ning and losing the se- 
ries of races. The turbu- 
lent Atlantic Ocean puts 
a limit upon lightness of 
construction; it also puts 
a-limit on exaggerations 
of form, for it is certain 
that no yacht of the scow 
type like “Independence 
would risk the ocean 
passage. We have all 
heard ‘how her bow 
plates were started, as 
she was being towed in 
half a gale round Point 
Judith, when the boat 
was in such a bad way 
that the 
abandoning her was 
raised. How “Reliance” 
would fare under similar 
conditions is one of the 
questions that all of us 
who are watching the de 
fense of the cup are ask 
ing with more or less 
anxiety. It was hoped 
that the trials off Sandy 
Hook would have fur 
ntished the desired test 
of her broad, flat bow, 
which, while not so flat 
as that of “Indepen 
dence,” is still of such a 


question of 


very pronounced = § scow- 
type that as she is swing- 
ing round from tack to 
tack in a hammer to 
windward, the impact of 
the seas will be extreme 
ly heavy and will prove 
@ severe tax upon the 
light framing and plat- 
ing in the region of the waterline. It was noticeable 
when the yacht was hauled out at City Island that a 
large number of the rivets under the bow, and the butt 
joints of the plating, were clearly defined by circles 
and lines cf red rust. Now, since the plating and the 
rivets are of bronze, the rust could not have come from 
them, but must have worked through from the nickel- 
steel frames on the inside of the hull. It could only 
have come from the frames by virtue cf the fact that 
the whole structure was “working” sufficiently to 
allow the salt water to seep through at the rivets. 
Now, “Reliance” has never experienced § any- 
thing stronger than a fresh summer breeze: and if 
her hull is working under these conditions it becomes 
au interesting question as to what will happen when 
that tremendous sail plan is driving her at full pres- 
sure into a heavy sea off Sandy Hook. This condition, 
however, may never occur, and the great boat may be 
favored with those moderate winds and seas under 
which she would seem, on her showing so far, to be 
perfectly certain of defeating her coming antagonist. 
At the same time the interesting question is raised as 
to Whether a boat of this extreme type and exagger- 
ated rig would safely make the westward passage. We 
think not. Qn the other hand, it is claimed, with much 
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reason, that the strains to which a vessel is sub- 
jected when she is being driven to the utmost under 
her towering stress of racing canvas are fully as great 
as any that she may meet when jogging along in a gale 
of wind under snug cruising canvas. Probably in a 
thrash to windward, such as oceurred in the famous 
race between “Vigilant” and “Valkyrie II.,” the hulls 
are about as severely tested as they would be if hove to 
in an Atlantic gale. On the whole, however, it is 
probable that yachtsmen, and those who go down 
to the sea in ships generally, will be agreed that the 
three thousand miles stretch of the stormy Atlantic 
will always prove to be a very real handicap to the 
challenger, especially if the passage must be made 
from east to west against the prevailing winds. 


a 
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THE PARIS-MADRID AUTOMOBILE RACE. 


SPECIALLY PREPARED FOR THE SCIENTIFIC AMERICAN BY OUR PARIS 
CORRESPONDENT, 





The Paris-Madrid race, which was held on the 24th 
of May, has certainly been a unique event in the his- 
tory of the automobile. Never before has there been 
shown a greater interest on the part of the public in 





“SHAMROCK IIL” IN HER OCEAN AND RACING RIGS. 


an automobile race, and it is estimated that at least 
two million persons were ranged along the route at 
different points between Paris and Bordeaux. The 
event is also remarkable for the high power and great 
speed of the new machines, some of which undoubt- 
edly reached 80 miles an hour. The race led off in the 
most brilliant manner, having no less than 228 starters, 
but after the finish of the Bordeaux stage, which occu- 
pied the first day, the news came of a number of 


.serious accidents, including the death of Marcel 


Renault, and the race was not allowed to proceed fur- 
ther. As it is, however, it has been a great event and 
one which will long be remembered. 

The Mors machines have the form of an upturned 
boat, or a torpedo shape with sharply pointed front, 
which gives them a handsome appearance. The wheels 
are spread wide apart, and the radiator is placed be- 
tween the front wheels and underneath the body of 
the car. The four-cylinder motor gives 80 or 90 horse 
power, with mechanically operated valves and magneto 
ignition. The Mors racers have a transmission which 
allows four speeds, with direct driving at the high 
speed. The rear wheels are driven by chain gearing. 
The driver's seat is placed far in the rear, and the 
chauffeurs are thus almost entirely concealed behind 
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the tapering front and offer but little resistance to the 
air. These cars were especially remarked for their 
handsome lines. They have a stable and solid appear. 
ance, mainly due to the wide spacing of the wheels and 
the low position of the body, which rests near the 
ground. Among the conductors of the Mors cars were 
Fournier, Gabriel, Augieres, W. K. Vanderbilt, Jr., and 
others, some of whom are of the first class and have 
made many records, while the remainder are very close 
to them in skill and sang froid. Vanderbilt and his white 
car attracted a great deal of attention, as he was one of 
the few Americans to enter the race. The Panhard @ 
Levassor cars were also among the most prominent. 
They have not changed much in form since last year, 
but have been considerably improved; the motor ig 
of the same size as that used in the Paris-Vienna race, 
but can now furnish 70 horse power. The cylinders 
are of steel, surrounded by copper water jackets. The 
inlet valves are now operated mechanically, and another 
improvement is a new type of carbureter, besides a 
larger flywheel on the motor. The chassis is built of 
This year’s type is remarkable for the 
unusual position of the motor, which is inclined to- 
ward the front at a considerable angle. This has been 
done in order to lower 
the center of gravity as 
much as possible and at 
the same time use a fly- 
wheel of large diameter, 
to give greater weight. 
So it was decided to tilt 
the motor toward the 
front, thus lowering one 
end while the rear end 
carrying the flywheel is 
higher up. The seats are 
placed nea: the middle. 
The crank case, of square 
form and sloping toward 
the front, is terminated 
by the radiator, which 
has a_ ventilating fan 
placed behind it. The 
’anhard cars were 
mounted by a number of 
first-class conductors, 
Réné de Knyff, Henri and 
Maurice Farman, and Ba- 
ron de Crawhez, who have 
distinguished themselves 
in preceding years, be- 
sides Heath, Rolls, Teste, 
and others not far behind 
them. 

The two _ favorites 
among the French racing 
cars were closely rivaled 
in interest by the Ger- 
man Mercedes car, and 
the Daimler Company 
made a special effort this 
year to construct a ma- 
chine of great power and 
high speed. Although 
the Mercedes machines 
have a high reputation 
in general, it is only this 
year that a racing car 
properly so-called has 
made its appearance. 
Last year although not 
so powerful as their com- 
petitors,. some of these 
machines were much 
more solidly built, and 
owing to the breakdown 
of their competitors came 
very near winning the Paris-Vienna race with Zborow- 
ski and De Forest at the wheel. 

Great attention was therefore attracted by the 
new 60 and 90 horse power Mercedes cars which arrived 
from Canstatt a few days before the race. These two 
types are the same in size, differing only in the motor. 
The 90-horse power cars are among the.most powerful 
machines yet built. They have a somewhat square 
appearance and the seat is far in the rear, just over 
the axle. The four-cylinder motor represents all the 
newest ideas, and among other points has a double 
inlet valve which is mechanically operated. The motor 
is protected by the long box front, which is terminated 
by the honeycomb radiator that this firm were the 
first to introduce, with its air-fan behind it. The body 
lies very low, and the wheels have a remarkable spread. 
The Mercedes cars were mounted by Werner, Baron de 
Caters, Degrais, Jenatzy, Warden, Foxhall Keene, Mr. 
Terry, the well-known American chauffeur, and others. 
After the favorites comes the De Dietrich racer, which 
was remarked for its pointed shape. These machines 
are among the newest in the field, but they have al- 
ready made a good record. The four-cylinder motor 
gives 45 horse power, which can be pushed to 60. The 
radiator is mounted just beyond the pointed front 
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Congratulating Louis Renault, who was the First to arrive at Bordeaux, making the 
best time after Gabriel, and winning the Light Car Class. 
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Salleren Mors Racer, which took the Third Place. Jarrott on His De Dietrich Car, took the Fourth Place, 


W. K. Vanderbilt, Jr., on His 80 H. P. Mors. The Wreck of Marcel Renault’s Car. The Vehicle is Turned Completely Around, so that 
the Wreck Faces Paris. M, Renault was killed, 
THE FATAL RACE FROM PARIS TO MADRID. 





472 


of the car. Among the drivers were Lorraine Barrow, 
Stead, Jarrott—who won the Ardennes Circuit race last 
year-~Gras, and others. Madame Du Gast, who had the 
remarkable courage to enter the high-speed race, 
having already distinguished herself on other occa- 
sions, was greatly remarked with her long pointed rac- 
ing car. The Charron, Girardot & Voigt racer has the 
same general appearance as last year’s type witha 
long box front ending in a radiator. One of this year's 
improvements is a newly designed gear-box with direct 
transmission at the highest speed. Charron, with his 
two associates, who each mounted a car, were of course 
aniong the favorites. Alcohol was represented by a 
110-horse power car of the Gebron-Brillié make, which 
was no doubt the most powerful in the race, but did 
not succeed in taking a good place. The motor has four 
cylinders, with pistons per cylinder work- 
ing in opposite directions. Steam was championed by 
the Serpollet and Chaboche cars, and of the former two 
new types were completed just before the race. Two of 
tiese machines give 20 horse power and the other two 
40 horse power. These cars have somewhat the same 
construction as the racers used at Nice this year, but 
the exterior is considerably modified. The pointed front 
contains the water and gasoline tanks; the motor is 
placed in the center of the chassis and the boiler is now 
quite’'in the rear. Among the light-weight cars the 
Renault attracted the most attention as the winners 
of the Paris-Vienna race last year. These machines 
keep about the same design as before, with their triple 
radiator mounted on each side of the pointed front. 
Marcel Renault and his brother Leuis each mounted a 
machine. Another favorite was the Darracq light car, 
and this year's type is of low and square form, with 
a box front terminated by a radiator and containing a 
4cylinder, 30-horse power motor. 

The start took place from Versailles shortly after 3 
o'clock A. M., on the 24th of May, and no jess than 
200,000 persons teft Paris during the night to reach the 
town or some point farther along the road. The con- 
tinuous precession of cyclists in innumerable file, each 
earrying a Chinese lantern, together with the auto- 
mobiles, nearly all of which had turned out naturally 
to see the event, gave a festive air to the occurrence. 
It was ilutended to run the first stage to Bordeaux that 
day, or 331.2 miles, the next to Vittoria, 127.2 miles, and 
the last to Madrid, 325.8 miles, making a total of 784.2 
miles. Over 50 tourists had left Paris a few days before 
om their way to Madrid to see the finish as well as to 
test the endurance of their machines. 

The machines were started one after the other in the 
order of their inscription, which had therefore no par- 
ticular significance, as it was only the time occupied in 
making the run that counted. However, many of the 
leading champions had the first numbers. Shortly after 
3 o'clock all was ready for the start, the road was 
cleared and the competitors were drawn up in file await- 
ing their turn. First in order came Jarrott on his De 
Dietrich car. At the signal given by the timekeeper, 
Jarrott came up to the line with his formidable ma- 
chine ready to start But it was still too dark to 
see the road pininly and so it was decided to wait a 
quarter of an hour longer for better light. After Jar- 
rott came Réné de Knyff on his Panhard, then Louis 
Renault in his light car, and not far behind was 
Fournier, mounted on a Mors racer, then the long file 
of competitors. At 3:45 the signal for the start was 
given and Jarrott led off with a tremendous rush, dis- 
appearing in a cloud of dust. The other cars followed 
at intervals of one minute, and there were as many 
as 139 starters in the heavy and light weight classes. 
After these had all passed came the turn of the 
voiturettes, which were 36 in number, followed by 53 

- motor-bicycles which were started two by two in order 
to gain time. The greater number of spectators had 
left Versailles in order to see the cars pass at full speed, 
choosing the best places for watching the racers, some 
taking their position by a long stretch of road, others 
preferring the excitement of seeing the cars round 
a sharp turn at full speed. One of the best pcints lay 
at the foot of a long slope of good road between Ver- 
sailles and Chartres, where the machines could be 
seen approaching from the top of the hill almost like 
apecks in the distance, coming down with a terrific rush 
and passing at lightning speed. The sight was most 
impressive, and such high speeds have never before 
been attained under similar conditions. Unfortunately 
it will no doubt be a long time before such a perform- 
ance is seen again in France. 

Renault was the first to arrive at Bordeaux, at 
12:14:0, followed by Jarrott, Gabriel, Salleron, Baras, 
Baron de Crawhez, etc. The race was won by Gabriel, 
who covered the distance in 5 h. 13 m. 31s. Renault 
took second place in 5 h. 39 m. 59 s., which was a con- 
siderable surprise, as it was not expected that a light 
weight car would gain over so maay of the more power- 
ful racers. 

The following is the official time of the winners, de- 
ducting for certain parts of the route where high speed 
could not be made, as in some towns and villages, which 
were not counted in the race. 1. Gabriel on a Mors 
car, time 6 bh. 13 m. 31s. 2. Louls Renault, Kenault 
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light car, time 5-h. 89 m. 59 s. 3. Salleron, Mors car, 5 
h. 46 m. 01-5 s. 4. Jarrott, De Dietrich car, 6 h. 61 
m. 55 s. 5. Warden, Mercedes car, 5 h. 56 m. 30465 s. 
6. De Crawhez, Panhard car, 6h. 1 m. 8245 8. 7. Voigt, 
Charron, Girardot & Voigt car,'6 h. 1 m. 9145 s. 8. 
Gasteaux, Mercedes car,6h.8 m. 0s. 9. Ach. Fournier, 
Mors car, 6 h. 11-m. 39 s. 10. Baras, Darracg light car, 
6h. 12 m..49s8. 11. Rougier, De Dietrich car, 6-h. 16 m. 
74-5 s. 12.-Moutier, De Dietrich car, 6 h. 17 m. 541-45 
&., ete. 

In the different classes, heavy cars, light cars, voitur- 
ettes and motocycles, the order is as follows: For 
the heavy cars the order is the same as above, leaving 
out No. 2 (Renault light car) and No. 10 (Darracq 
light car). For the light weight class the winners are: 
1,.L. Renault, Renault car, 5 h. 39 m. 59 s. 2. Baras, 
Darracg car, 6 h. 12m. 49s. 3. Page, Decauville car, 6 
h. 19 m. 81-5 s. 4. Hemery, Darracg car, 6 h. 52 m. 
331-5 s. 5. Pellésson, De Dion car, 7 h. 12 m. 43 1-58. 6. 
Théry, Decauville car, 7 h. 13 m. 16 s. 7. Edmond, 
Darracq car, 8 h. 0 m. 341-5 s. 8. Sincholle, Darracq 
car, 8 h. 4m. 72-5 8s. 9. Osmont, Darracg car, 8 h. 29 
m. 402-5 s. 10. Bardin, De Dion car, 8 h. 30 m. 13 3-5 
s., etc. The winners in the voiturette class are: 1. 
Masson (Clement voiturette), 7 h. 19 m. 571-5 s. 2. 
Barillier (Geo. Richard), 7 h. 39 m. 03-5 s. 3. Wagner 
(Darracq), Th. 47-m. 121-5 s. 4. Combier (Geo. Rich- 
ard), 8h. 7 m. 261-5 s. 5. Holley (De Dion), 8 h. 22 
m. 19 s., ete. For the motor bicycles the order is as 
follows: 1. Buequet (Werner), 8 h. 57 m. 1s. 2. 
Demester (Griffon), 9 h. 3 m. 44 8. 3. Jollivet (Grif- 
fon), 9 h. 25 m. 542-58. 4. Cissac (Peugeot), 9 h. 39 
m. 36s. 5. Lanfranchi (Peugeot), 9 h. 50 m. 40 s., etc. 

The first honor therefore falls to Gabriel with his 
Mors racer, and our engraving shows the winner as 
he crosses the line at the finish. Louis Renault, with 
the light-weight Renault car, confirms the victory of 
this type in the Paris-Vienna race, making the second 
best time, and the photograph shows him as he arrives 
at Bordeaux. The Renault car thus takes the first place 
in the light-weight class. The Mors racers also carry 
off third place with Salleron, which gives them a de 
cided victory, even though some of their best drivers 
were not able to finish. Henri Fournier and Augiéres 
both had accidents en route, but were fortunately 
not injured, while Vanderbilt could not finish on 
account of a punctured tire. The Mors cars also took 
ninth place with Achille Fournier. The De Dietrich 
laurels against the older machines, taking 
fourth place with Jarrott, while the Mercedes, al- 
though they certainly made a high speed on the 
road, did not come up to the general expectation, and 
only reached fifth place with Warden. The Panhard 
cars had still worse luck, as most of their- best con- 
ductors had been disabled on the road owing to acci- 
dents, the Farman brothers and Réné de Knyff being 
hors de combat. The Panhard cars thus take sixth 
place with Baron de Crawhez. Another new machine 
to take a good place is the Charron, Girardot & Voigt, 
which now shows that it must be counted among the 
leading types, as it reached seventh place, mounted 
by Voigt. One of the Mercedes cars took eighth place, 
then came a Mors, followed by a Darracg light-weight 
car, which thus gained over the majority of heavy- 
weights. Most of the above mentioned machines are 
illustrated in the current issue of the SurrLement, 
where a more detailed description of the various cars 
and the race itself will be found. 

In the light-weight class Renault comes first in or- 
der, then the Darracg, both these cars making a good 
record. Then comes a Decauville, with another 
Darracq, and fifth a De Dion-Bouten. The voiturettes 
are led by Clement, followed by Geo. Richard and 
Darracq. Only eight motor-bicycles were able to fin- 
ish. A Werner takes first place, mounted by Bucquet, 
followed by two of the Griffon type and two Peugeots. 

As to speed, the results of the race were a surprise 
to all. It was expected that in view of the recent 
records which have been made on the road, the dis- 
tance from Versailles to Bordeaux, or 331 miles, 
would be covered this year in 5% hours, which would 
be a remarkable performance, since the Southern Ex- 
press takes 7 hours to make the distance. But in 
fact the winner, Gabriel, covered the zround in 5 hours 
13 minutes, which represents am average speed of 
63.45 miles an hour, and this was kept up over bad 
stretches of road, over drains and crossings and the 
numerous obstacles which were encountered. As to 
the highest speeds which were made by the new cars, 
there is little doubt that many of them ran as high as 
70 or 80 miles an hour over parts of the road, and it 
is probable that never before have such high speeds 
been attained by automobiles. 

It is to be regretted that this splendid performaace 
was marked by a number of accidents, both to the 
chauffeurs and the spectators of the race, and some 
of these were of such a grave character that the au- 
thorities were obliged to stop the raee at Bordeaux, 
fearing that further damage would be done along the 
remainder of the route. The most painful accident 
was that of Marcel Renault, which resulted in the 
death of this well-known chauffeur and winner of the 
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Paris-Vienna race. It appears that Renault was fg]. 
lowing close ‘behind Théry, not far from Bordeaux, 
and waited for the most favorable moment to pass 
him. At this point were two turns in the road which 
are rather dangerous. In trying to pass Théry, Re. 
nault kept up full speed, but made too wide a turn 
and one of the wheels caught in a ditch at the side of 
the road and broke off short. The car went head 
down and turned completely over Renault wag 
thrown head first against a tree and had his skull frac- 
tured. He remained unconscious for some time and 
his recovery was hoped for, but he did not survive. 
The death of Renault is the most regrettable accident 
of the race, and has been deeply felt by those who 
esteemed him for his skill as well as his personal 
qualities. His machinist was also severely wounded. 
Lorraine Barrow had a serious accident shortly after 
leaving Libourne. While going at full speed a dog 
ran under the wheels, causing the car to make a ter- 
rible swing to the right, running it into a tree while 
at a speed of 60 miles an hour. The machinist, Pierre 
Rodez, was thrown against the tree and instantly 
killed. Lorraine Barrow was found in an uncon- 
scious state and sustained various injuries, but at 
last reports it is thought he will recover. Near Mont- 
guyon, Mr. Stead, who piloted a De Dietrich car, 
tried to pass another racer in front of him and a 
collision took place. Stead was thrown out, and al- 
though injured, is expected to recover within a short 
time. Madame Du Gast, after having passed among 
the first, stopped for nearly two hours to look after 
Mr. Stead and was thus considerably behind in the 
race. The machinist was killed outright. A number 
of accidents are reported among the spectators. A 
soldier named Dupuy and several others were killed. 
M. Georges Richard, the well-known automobile con- 
structor, while conducting a racing car, ran into a 
donkey-cart and was thrown from his machine, but is 
only slightly injured. The car piloted by Mr. Terry, 
the American chauffeur, had a collision with a com- 
petitor and was completely burned, as the gasoline 
reservoir took fire. Details of this disaster are given 
in the current issue of the SuprLEMENT. 

Owing to the numerous accidents, the authorities 
refused to allow the race to proceed further than 
Bordeaux. 

———————09 +0 
SOME EXPERIMENTS WITH ACTINIC LIGHT, 
BY J. W. KIME, M.D. 

The light of the sun is composed of three distinct 
kinds of rays, luminous, heat, and chemical or actinic 
rays. 

The visible solar spectrum extends from 
having a wave length of about 0.76 micron, to the vio- 
let, having a wave length of about 0.40 micron. The ul- 
tra-red rays have a greater wave length, and the ultra- 
violet shorter wave length than those which lie within 
the visible bands of the spectrum. The chemical waves 
of light, with which we are chiefly concerned in 
therapy, lie principally in the blue bands of the 
spectrum, and have a wave length of about 0.49 micron 
to about 0.40 micron. 

Since it is actinic light that produces the chemical 
changes in the silver salts in the sensitized plates and 
papers used in photography, we may thus readily ascer- 
tain those bands in the solur spectrum which are rich 
and those that are poor in the rays which we desire to 
isolate and utilize in the treatment of disease. 

With this object in view, and with the able assistance 
of a photographer, Mr. G. L. Hostetler, the following ex- 
periments were made: 

Experiment No. 1.—Strips of glass corresponding in 
color to the various colors of the solar spectrum were 
arranged as follows: Red, orange, yellow, green, blue, 
indigo, violet, open space, plain glass. These strips 
were fixed in a frame and were bound to a sensitized 
plate, after which they were exposed, almost instan- 
taneously, to very weak, diffused daylight, which en- 
tered the dark-room without passing through glass. 
In this manner we obtained a true photograph of actinic 
light through open space, plain glass, and through glass 
of various colors. 

Fig. 1 shows this resuit. We take the open space, in 
which no glass intervened between the light and th2 
sensitized plate, as representing 100 per cent of the 
actinic light which reached the plate. Comparing this 
with that admitted through plain glass and through 
blue glass, we are unable to recognize any difference 
whatever between the open space and blue glass, while 
the plain glass is a shade darker, showing that less 
actinic light passed through it than through either of 
the other two. 

From this photograph it will be seen that blue glass 
cuts off no chemical light, and consequently that the 
ultra-violet rays are either not markedly actinic or that 
the blue glass does not retard their passage. It is very 
evident that 100 per cent of actinic light has reached 
the plate through the blue glass. Why the plain glass, 
which was perfectly transparent and of the same char- 
acter as the imported photographic plates should be 
less translucent to the chemical rays than the blue 
glass I am unable to say, and i present the photograph 
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as the best evidence that the facts are as stated. Be- 
ginning at the red end of the spectrum, we find that 
no Jight whatever reached the plate through the red, 
and no trace is apparent in the orange; the yellow 
transmits an appreciable amount, and the green just 
enough From this point we jump trom 
almost zero in the green to 100 per cent in the blue. 
Hence wave length has nothing to do with determining 
the chemical activity of the light. In the indigo there 
is 2 slight diminution from che blue, but there is still 
fully as much as traversed the plain glass. In the 
violet we drop back to about the 

same percentage as in the yellow. 


to be seen 
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tives. Thus arranged the plates were put inside the 
mouth between the teeth and the cheek, and, with the 
mouth tightly closed and the nose and mouth covered 
with a black silk cloth, the cheek was exposed to di- 
rect sunshine on a February day for forty seconds, and 
perfect reproductions of the pictures and of the signa- 
tures were thus secured. In these experiments the 
negatives were placed on the side exposed to the sun and 
next to the cheek. The prints thus obtained are, of 
course, in reverse to the pictures on the original nega- 
tives, and are here reproduced as transparencies. I am 
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the spectrum and other than lumi- 


nous, heat, or chemical rays. It is Red. Orange. 
apparent from our photographs Fig. 1.- 

that color, independently of wave 

length, influences the chemical ac- 

tion of light. The luminous rays 


have no effect upon the sensitized 
the yellow band is richest in 


is very poor 


plate 
luminous rays, but it 
in actinic power. The red rays are 


rich in heat, but they are seen to 
be a blank in a chemical way; 
orange is rich in both heat and 


light, but it likewise is a blank In 
a chemotactic sense. 


bright, and 


Green is very 
transmits much light, 
but the chemical tracing in the 
plate is very slight. The blue is 
both cold and comparatively dark, 
in regard to heat and light, but it 
i edingly rich in an actinic 
sense. The plain glass transmits 100 per cent of light, 
or practicaily so, and about the same percentage of heat. 
but it is seen to be a little weak in a chemical way. 

sense confirmatory of the 
it was pro- 
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Plate No. 2 is in 
conciusions drawn from plate No. 1, yet 
duced in a manner directly opposite to plate No. 1. 
former is a positive, and the latter a negative. 

Experiment No. 2.—The same strips of glass were 
arranged precisely as for experiment No. 1. They 
were now, however, placed over ordinary photographic 
printing paper, Aristo, and were exposed to the sun 
until the open space was fully printed. No other glass 
intervened between the sensitized paper and the sun ex- 
This print being made 
colors represents the 


every 


cept the strips referred to. 
through the 
proportion of actinic light 

The red and orange each cut off 100 per cent; the 
yellow transmits a small percentage; in the green we 
drop back to merely a trace, while in the blue we rise 
suddenly to 100 per cent; the indigo transmits a little 


less than the blue, while the violet drops 


glass of various 
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A TRUE PHOTOGRAPHIC REPRODUCTION OF THE EFFECT OF ACTINIC LIGHT. 





Yellow. Green. Blue Indigo, Violet. 


Fig. 2.-A TRUE PHOTOGRAPH OF THE EFFECT OF ACTINIC LIGHT ON SENSITIZED 


PRINTING-OUT PAPER, 


under obligations to Drs. H. G. Ristine, W. R. Bates, 
A. H. McCreight, and W. Bowen and to Mr. Hostetler 
for assistance thus kindly rendered in this test. To 
make the test as rigid as possible, the same experi- 
ment was made in the same manner upon a very dark 
negro with a thick, black cheek. Time of exposure 
was the same as with the others. 

The pictures arranged in their order are: J. W. 
Kime, bouquet of flowers; H. G. Ristine, man (nega- 
tive); G. L. Hostetler, tree tops; W. Bowen, man and 
train of cars; W. R. Bates, boy sitting on steps; A. H. 
McCreight, a crowd at auction; negro, corner of porch. 

Dr. McCreight has a thick, short, black beard, and 
the picture was taken through this as well as through 
the cheek. With the colored man the cutting off of 
the light by the pigment in the cheek was even more 
light still reached the plate and repro- 
The other pictures are 
more natural were 
The signa- 


marked, but 
duced an imperfect picture. 
well marked, but would appear 
they in positives rather than in negatives. 





Open Space. Clear Glass. 


Open Space, Clear Glass. 
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to reach the sensitized plate. Since ordinary sunshine 
has such penetrative powers it is very evident that 
concentrated actinic sunlight, when concentrated as 
strongly as can be borne on account of the accompany- 
ing heat, penetrates the chest wall and the lung tissues 
to a very marked degree. That it penetrates the entire 
thickness of the thorax has been repeatedly shown first 
by the writer in 1900 and afterward by Gotthei! and 
Franklin and Mount Blyer of New York and by Kaiser, 
of Vienna. 

Thermometric Tests.—Sunlight was concentrated by 
means of a six-inch bifocal lens 
upon the bulb of a thermometer un- 
til the mercury rose to 168 deg. F. 
Strips of red, yellow, and blue glass 
were consecutively placed, so that 
the concentrated light must first 
pass through them before falling 
upon the bulb. When red or yellow 
was intervened, the mercury con- 
tinued to rise; when blue was placed 
between, it fell. The difference 
marked was as high as 56 deg. F. 
Hence blue light is a very much 
colder light than that of any other 
color; and, since it is with the heat 
and actinic rays that we are most 
concerned in medicine-—the heat to 
be eliminated in so far as it may be 
possible, and the chemical rays to 
be concentrated to the fullest ex- 
tent—our experiments prove conclu- 
sively that these ends may be best 
attained by concentrating the rays 
which correspond to those found in 
the blue bands of the spectrum. 

Passing the solar rays through 
blue glass excludes the heat to a 
marked degree, while the chemical 
rays are transmitted in toto. If 
these blue rays be then gathered up 
and concentrated either by a con- 
cave reflector or by a powerful lena, 
we have the richest possible light in 
chemical qualities and the poorest 
in regard to heat. 

Our experiments show why red 
light is exceedingly valuable in the treatment of small- 
pox. Théy prove that no chemical light of any conse- 
quence reaches the patient; and since the chemical 
rays are irritant in their action, it is of the first im- 
portance that they be excluded. 

No room in which a smallpox patient may hereafter 
lie should be left undraped with red cloth over every 
avenue through which light may be admitted. The 
plague of smallpox lies not so much in its mortality 
as in its frightful disfigurements, which, by the exclu- 
sion of chemical light, may be very materially lessened 
or wholly prevented. Either orange or green-colored 
drapings may be substituted for the red with very 
good results. 

Finsen found that earthworms were restless under 
blue glass and were quiet under red; that chameleon: 
partly under red and partly under blue glass s00r. 
changed the portion under the blue to a darker color 
and that under the red to a lighter color, the movable 
pigment being used to protect the reptile from the 

irritant action of the chemical rays of 








to less than 50 per cent of the blue. The 
open space transmits 100 per cent of 
actinic light, and, so far as we are able 
to see here, the plain glass also trans- 
mits 100 per cent of actinic light. (1 
consider the actual photograph on the 
sensitized plate the more delicate and 
accurate test of the two.) 

In both plates 1 and 2 the violet band 
is shown to be light. 
Hence the which 
is now so common in literature, should 
be dropped, and “blue ray” should be 
substituted in its place. 

The results shown in plates 1 and 2 
have been confirmed by repeatedly going 
over the experiments, and always with 
like findings. 

Experiment No. 3. 
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Actinic Light—That light may be of 
value in the treatment of disease, it 
must be made to penetrate deeply into 
the tissues of the body. For lupus, 
superficial epithelioma, and parasitic diseases of the 
skin, deep penetration is less necessary than in the 
treatment of disease that is more deeply seated, as in 
pulmonary tuberculosis. 

With the kind co-operation of my pro*essional col- 
leagues I was able to make the following experiments: 
Small photographic glass negatives were cut to such 
size that they might readily be passed to the inside 
of the cheek. Across the face of these negatives the 
physicians wrote their signatures. In the dark-room 
sensitized plates of like size were bound to the nega- 


PHOTOGRAPHS TAKEN THROUGH THE CHEEK ON SENSITIZED PLATES HELD 


IN THE MOUTH. 


tures were reproduced perfectly through the cheek in 
most instances. No name was written on the last neg- 
ative. No light reached these plates except that which 
passed through the entire thickness of the cheek. They 
are, therefore, positive proof that actinic sunlight 
will without concentration in forty seconds’ time pen- 
etrate all the tissues of the cheek and reproduce a 
picture upon an ordinary sensitized photographic plate. 
No attempt was made to interfere with the free cir- 
culation of the blood through the cheek and the chem- 


ical light had also to pass through the glass negative’ 


the blue. The red glass found in the 
photographer’s window in the dark- 
room is another evidence of the non- 
penetrability of red to the actinic rays. 
- Let him change this red pane to blue, 
and all his plates will be instantly 
ruined. Orange and green glass are 
sometimes used instead of red in dark- 
room windows. 

The bactericidal effect of light is lim- 
ited to its chemical rays, hence the blue 
and violet bands of the spectrum are 
those only that are of value in this re- 
spect, and the blue is much the richer of 
the two. It has been denied that actinic 
light will penetrate giass—that glass of 
all colors is impervious to it. We have 
shown that blue glass is perfectly trans- 
parent to these rays. 

The penetrability of the chemical rays 
into the tissues of the body even when 
concentrated to the fullest extent to a 
depth beyond a few millimeters has been 

denied and it has been held that it is necessary to com- 
press the parts to be treated in order to free them 
from blood, which, being red in color, absorbs the 
chemical rays. We have found, on the contrary, that 
not only the thick tissues of the cheek filled with blood, 
but even the black cheek of the negro, transmits the 
diluted rays of ordinary sunshine and still permits 
them to pass through glass to reach the plate. So sim- 
ple have been all the experiments detailed, that any 
physician with the aid of a careful photographer may 
confirm them. 
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The same inventor has secured another pat- | 


steam engine and a dynamo to ran 
Mandie & Spoke Mehy. 


times happens that careless pressure upon the 
shutter-working bulb will ruin an exposed film | 
or prematurely expose a sensitive film. 
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Geo, & Comstock, Mechanicsburg, Pa. 
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bellows in folding and unfolding, 
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Engine ie built by the De La Vergne Refrigerating Ma- 
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to the hook or stud embodying this invention. 


Copies of any of these patents will be 
for ten cents each. 


Contract manufacturers of hardware specialties, ma- 
chinery, stampings, dies, tools, ete 
Kdmonds-Metzel Mfg. Co., 
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Manufacturers of patent articles, dies, metal stamp- 
ing, screw machine work, bardware specialties, machin- | | See note at end of list about copies of these patents. | 


Quadriga Manufacturing Company, 





jatry Ne. 4:299.—For a mechanical lawn grass 





Agitating apparatus, 
eight wheel or ten wheel, or Mogul locomotives. oo pp 
general dimensions and report on conditions with pro- 


Georgia Lron and Coal Company, 





Ineuiry Ne, 4300,—For makers of apron springs 
n Pe > and deodorizing eumgeand, 
WANTRD.—Strectural steel engineer who has bad at 
least five years’ experience as contracting engineer for 
atedl company, making a specialty of structural steel 
Must be experienced in design- 
ing steel, soliciting orders and closing contracts. 
bea broad gauge man, capable of directing others and 
. Good salary and promotion to right 
man. dress Engineer, Box 173, New York. 
For makers of shot guns, bam- 
mér and bhammerless guns, etc. 

Superintendent wanted for electrical and brass novel- 
ties. Applicants must possess executive ability and 
# thorough knowledge of tool making and brass manu- 
facturing in all its branches. 





for Greproof buildings. 


Barrel head fastener, 
Barrel washing machine, 


Re arin and “support for universal mills, F. 





Only men with long ex- | 
Applications to be given in writ- | 
ing stating age, experience, recommendations and sa- 

lary expocted. Amesican Electrical Novelty and Manu | 
facturing Company, 38 Hudson Street, New York. 


gel out id tomadon a 


§@™ Sead for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 61 Broadway, 
New York. Free cn application. 


Redstead attachment, A. M. 
waterproof protected leather, L. 





spanners, hydrant wrenches, axes, | ” welt 
o 
Bisewit and doughnut cutter, combined, N. 


Bobbins, cops, ete., machine for packing, D 
Bake: 


| Boller flue, T. Fy bey <4 
jier furnace, 


Bolster, 


or similar articles in soft sub- mechanical ventilation of, 


Bolts, screws, 
stances, such as wood, means for et 
J. Vz. 


Books, 


other memorandum, 
Boot or shoe, 
Boring tool, 


Bottle 


Bettle cap shaper, 
Bottle, non-refillable, 


Bottle, 
| Bottle 
Bottles, 





Wusat .. 
Box blank Pasting and “folding machine, 


G. 


Box faste ae, 
- | Brake 
Brewing, 


| Brooder, 
Brooder, 
Brush, 
Bucket, 
Bucket, 
Buckle, 
Buckle, 
Buckle, 
Bundle 
Button, 


E xe avating apparatus, 








Cable and drill tool soe ket, 
land 

| Cable coupling, Il. Ww. ae 

Calcimine — Mae “produc ing same, 


Faste wing. attac potowe nt, 





Cale »ndar, 


Camera, 


Camera support, 
Camping utensil, 
Can cap, C 
Can or container for volatile | 


ete 





| Candlestick, 
Cane fork, 
Car and 
electrical 
motor, 
Car door fastening, 
Car fender, 
Car seat, 
Car, single 
Car stake 3 
| Cars or similarly peepetied vebic ba eatety 
guard for electric 
Carbureter, o 
Carbureter, 





oh 


welldine imple ment, 
I 


F ibe re ie aning mac ‘hine, 








rom. be 
Carbureting device 
engines, 
Carpenter's 
Carpet fastener, 


Casing or tubing elevator, 
Casing water packer, 
Casting apparatus, 
Cattle guard, J. W 
Ceiling switch, 


Cement, 


Poot "arch ‘supporter, 


manufacture of white, 





Chalk holder, 
Cheek hook, J 


Chimney 


Chromatrope, 


Churn 


Cigar bunc' hes by expansion, forming, 
Williamson padeda 
Cigar cutter, 


Cigars, 





and branding, 


Cineh 


Clasp for garters or the 


son 


Stallamith ‘& Beard 
8 


Clinometer, 
Clock, W 





Clock, watchman’ s, 
Clothes drier, 


Clothes 





Toltz & Lipsc haitz 73.807 


Clothes pounder, 


Clutch, 
Cluteh, 
Clatch, 
Clutch, 
Clutch, 
Coal, 


ming, and transferring, J. McBride, Sr 
Coffee pot, ley 
Coin operated lock, 8. R. Parkes 
Column glued joint, 
Combing machine 


Gearing, differential, 





Compasses, 
Composing 

storing up composing columns, 
Composite tube, R. W. T 
Compressing system, 
Concentrating table 


Condiment holder, Beach . 
Confectioner’s table and melter, G. 


son 





Continuous kiln, 
Controller apparatus, 
Conveyer. 
Conveyer, 


Cooker, 
Cooler, 
Copper, 


tes cneuales 7 10,539 to 7 or sharpening device, 
7 








* ores containing preci- 
ammonia cyanid process of 





ous metais, 
treating, 


Copy 






holder, 


Corn sheller, 


Cotton 
Cotton 
{ oe: 


© as, 








P ridmore & ‘Be njamin 


Crib, talant's, T. i. 
| Crusher and pulverizer, 


Crutch, 








Cuff, sleeve, 
Cultivator weed 


c. 
Current 


destroying attachment, 


ware 
Current rotary converter, constant, 
in 





Currents, 
Lunt 


Curtain, 
Curtain 
P. 








Curtain roller, 


Cutter. 


Cutting and countersinking tool, 


Dental bite taker, 
Dental engines, 


co. 


eire uit ye. - for surgi. 





Dentist's 
atus, 
Disinfectant graduator, 
Disivfecting or fire 
water ayers 
schuren * 
Display cabinet, 


burg 


J. & R. T. Van Valken 


Display « abine a 
Display rack, E. B. Weston 
Display rack, 


Display 


Internal combustion engine, 


Door check, F. nde 
Door check and closer, 

| Taylor 

Door, grain, 
| Door lock, b 
Door, sliding, 
Door track, sliding, H. 
| Drying apparatus, 
Prving press, 
Drilling tool, 3 
| Drip pan signal device, 
ry and fuel economizer, 








ineandescent elec trie, 


8. 
Dye ‘and making same, 


 eanaen | maakt Eg. 





W. Kingsbury .cccccsscecsesees (Continued on page 475) 


_— ere. 
A ae 


JuNE 20, 1903. 


d 
ase our Foot and Hand Power 
Machinery. Send for Catalogues 


A---Wood- working Machinery, 

B—Lathes, etc. 
§BNECA PALLS MPG, CO. 
695 Water St., Seneca Falls, N.Y. 













MACH 


TOOLS» SUPPLIES 


BASTIAN LATHE C 
Foot and Power erashaner and beth Brew a. 


SHEPARD LATHE CO.. 16 2d St., ¢ ‘netnnatl, "0. 
THE HALL 


BRASS PIPE WRENCH. 


A PERFECT TOOL 
WITH FRICTION GRIP, 
Busings for all sizes and shapes. 
Highly polished pipes made 
up witbout scar or injury. 
For Circulars and Prices 

WaALWworRTH ManuracTurinG Co,, 
128 To 136 FEDERAL ST., BOSTON, MA 





















For PIPE- THREADING 
or CUTT ING 


pare for ease of operation and excellence of work 
FORBES PATENT DIE STOCK 
Vise is self-centering and dies are adjust 
a to any variation of the fittings. Parts 
c s be juplicated at slight cost when ‘orn 
out. w ih thread and cut up to 12 in. pipe 
CATALOGUE FREE. 


CURTIS & CURTIS CO.. 


MACHINE No. 30. 
6 Garden St., Bridgeport, Conn. 


Range 2in. BR. & L. 


Veeder Ratchet = Rotary Louaters 


For voting machines, neostyles, tele- 
phones, cash registers, nickel-in slot 
machines and automatic machinery 
generally to register the number of 
pleees or quantity of material pro- 
duced—for any purpose requiring a 
small, light and operate counter. 
GUE FREE 


THE VEEDER MFC. CO. 


Makers of Cyclometers, Odometers, Tachometers, 4 


HARTFORD, CONN MM i 
Counters and Fine Castings. Price, $1.00 














HARDENS AND 
TOUGHENS IRON 


IMPROVES STEEL AND PREVENTS RUST 


STEELO COMPANY, 403 EAST 230 STREE ew TOR, & i 








MACHINES FOR ROLLING 
SCREW 
THREADS. 


Any size up to 1 diameter, 3"' 
long. Four sizes of machines, 
tc Send for Catalogue 


~ BLAKE & JOHNSON, 
P. 0. Box 7, __Waterbury, Conn. 


THE EUREKA CLIP 


The most usefal article ever invented 
tor the parpose. Indispensable to Law- & 
yers, Editors, Students, Bankers, Insur- 
ance Companies and business men gen- 
erally. Sook marker and paper clip. 
Does not mutilate the paper. Can be 
used repeatedly. In boxes of 100 for 25c, 
To be had of all booksellers, stationers 
and notion dealers, or by mai! on receipt 
of price. Sample card, by mail, free. Man- 
ufactured by Consolidated eh S. 
Pin Co., Box 121, Bloomfield, N. 


¥8u USE GRINDSTONES ? 


if so we can suppiy you. Ali sizes 
mounted and nn gee) always 
kept in stock. Remember, we make s 
specialt yof selecting stones for all spe- 
elal purposes. [2 Ask for catalogue 
The CLEVELAND STONE CO. 


<= 2d Floor, Wilshire, Cleveland, 0. 


GASOLINE 


ENCINES 
Marine & Cpttonery 
m 1-4 to 16H. P, 
A thorouehiy pe Prada engine 
mere price. 
rite for catalogue, 
THE CLIFTON MOTOR WORKS, 
233 B. Clifton Ave., Cincinnati, O 






















attained 
TABER ROTARY. PUMPS 
They are mechanical 
simple and durabie. Will 
pump hot or cold fluid, 
thin or thick. Requires 
no skilled mechanic. Most 
power at least cost. All parts 
» interchangeable. Made of 
a. steel or bronze. Can be 
jriven by belt, Loy ad en- 

lustrated Cat 





TABER PUMP CO.BUFFALONY. 


attachment. alogue fre 
TABER PUMP t0..4 32 Wells St., Buffalo, N.Y., U. S.A. 





TOOLS 


FOR MECHANICS. 


Send for Free Catalogue No. 16 B. 
The L. S. Starrett Co., Athol, Mass., U.S.A. 





ee hydrocarbon incandescent, G. 

TOM ceceee 
conan incandescent, o * Hoelscher 
Lamp, oil, J. F. C, Farquhar .. 
Lamp receptacle, incandescent, 
Land roller, J. W. Morgenthaler . 
Lasting hook, W. L. Da 
Lead, electrode: 
Level, spirit, P. D, Smith ..ceccesceeenee 
Lifter, W. H. Hendrix 
Lifting jack, T. Wright 
Lightning arrester, L. Bell ...+«+«« 
Limekiln, P. Martin ...... eraeeoeccocers € 
Linotype machine, G- a. Bates ....+«s+++ 730,734 
Liquid meter, self acting, B. Gallo fu Giu- 














BOPPE  cccccccsccvccccsscesses . 730,250 
—— means for mixing and delivering, 
« MOGRR. cccececcckdsdaces . 730,286 
Load “pinding chains or cables, retaining» or 
releasing means for, D. MecLaneblin.. 730,836 
Lock, J. Tach wccccsccsccnccccnsvcsessess 30,831 
Lock tumbler, combination, H. Tay lor.. > 730,719 
Locomotive, B. R. Van xiree Seees cecceccuds 730,722 
Log turner, J. Scherer .....secceceevereees 730,574 
Loom for the manufacture of coir mats, 
Bullock & Forty .....sesceceeeceneeee 730, 330 
Loom picker, D. G. Rodgers ....++.e-++0+5 
Loom picker stick lug strap, R. ampbell 
Loom, pile fabric, T. B. Dornan ........++ 






Loom take up mechanism, C. W. Russe 
Loop banding machine, F. 8, Culver. 

Lubricating device, G. Macloski ... 
Lubricating device, Campbell & Berg.7 81! 
Lubrication system, splash, A, P. Brush ees 





Lubricator, G. Sehnmeider ....--eecceeeeees 730,482 
Lubricator, B. J. Mougette........-+-++0+. 730,784 
Lumber conveyer for double cutting band 

mills, disk, B. E. Thomas .......++-+++ 730,317 
Magnetic suspension device, W. H. Pratt.. 730,840 
Mail box, G. Gravem ...cecdevccecscccsees 730,762 


Mail box and support, E. N. Sword ....... 730,806 
Marble, manufacture of compositions form- 
ing imitations of statuary, L. Beaumel. 730,600 


Marble or ball projector, G. H. Hagan .... 730,258 
Mask, fan, P. Bechenbach .......+++sseees 730,357 
Massage, appliance, J. H. Powers ........ 730,569 








Match ‘box and cigar cutter, combined, G. 

Priokette icccccesccccccccdscpesecesesss 730,841 
Measuring apparatus, leather, J. Thomson.. 730,491 
Measuring instrument, J. J. Byrne ........ 730,742 
a 4 instrument, electrical, 

WUBER 0002 0npaer 0000).069060060 ctaewens 730,698 
Meats, % basting apparatus for, > 

ROP Sree 730,525 
Mechanical mo A. J. Kappele” eoqess 730,375 
Mechanical movement, J. Hofmann ........ 730,37 ¢ 
Medicinal capsule and making same, A. M. 

FAME .ccccccccccccccecccssscsesescess 730,643 


Metal fabric for mats, etc., BE. A. Bedient. 730,225 
Metal wheel, ®. L. Allen .....0-e-secceees 730,591 
Metals from solutions, apparatus for the pre- 

cipitation of, P. W. McCaffery ........ 730,385 
Meter. See Electric meter. 





Meter, F. P. Cam cccccccsccccocscccocecess 730,613 

Milk a food product, producing from, 4 $ 
Mam. .0.020020000nseRegwansengeenees 730,702 

Milk heater or cooler, A. Jensen ....+s6++. 730,662 


Moistening and sealing envelops, device for, 





J. B. Wiemer onccccccscscccsccsccssece 730,590 
Molding machine, J. W. Pridmore ........ 730,398 
Molding machine operating epeapeneend Fr 

J. Stratton ..ccccercceces .. 730,313 
Mop, M. Miller ...c.ccrcccseccscsecseens 730,550 
Motive power apparatus, B Morrison coves 730,782 
Motor control system, F. EB. Case ...730,341, 730,342 
Motors or generators, means for preventing 

arcing In direct curre H. H. Dow.. 730,523 





Musical instrument, J. Conmery .......4..+- 730,611 
Musical instrwinent, mechanical, C. L. Davis, 730,517 
Musica! instrument, stringed, H. Steenbock 730,581 
Musical instruments, pneumatic action for, 





© WD. PPAR nc ccc ce wddcecssccvccs 730,565 
Neckband fastener, White & Van Neass..... 730,323 
Neckband shaper, J. A. Bartholme ....... 730,220 
Necktie fastener, J. Baumgarten .......+.. 730, 
Nozzle, exhaust, J. #. BMamilton ...5...... T3088 
Nursery chair, G. H. Smith.............. 730,306 
Net lock, L. D. Weee ..cccccscscvvececes 730,490 
Nut lock, M. Bartley ..........eese+++s0eee 730,599 
Nut or pipe wrench, D. Stewart.........+ 7,311 
Ol) burning device, B. K. Pickerill ........ 730,395 
Ol cake trimming machine, A. W. French, 

BOMBED. oc vccsccccccsesesocesenscesecees 12,118 
Ores, treating, E. D. Kendall .......+..... T3462 
Oven, baker's, G. H. MeCausland.......... 730,681 
Oven door, baker’s, BE. A. C. Petersen...... 730,795 
Oven, roasting, I. B. Galbreath .........- 730, T57 
Overfiow alarm, G. H. Rowland............ 730,572 
Package support, J. J. Lepper 730,276 
Packing, A. R. Dodge ........ 730,349 
Packing, piston rod, 8. J. Maddox 730,381 


Packing tube, BE. A. McMillin ...........+.+ 730,387 
Pad or blank holding and feeding device, 

Be UE ccc tc cccvecctoceseecessne 730,451 
Paint and producing same, C. Adams ...... 730,506 
Paper, device for grinding oe may R. Diet- 

FE no ccccccccnccccscesenevccsscosqesse 730,617 
Paper holder, toilet, R. B. Friend ....... . 730,462 
Paper receptacle opener, W. Green........ 730,821 
Paper sheets or packages, coin freed deliv- 

ery apparatus for, EB. Martini ........ 730,382 
Pasteboard horses or other ge me fy: 

manufacture of, J. Daxbek, Fils...... 730,615 
Pen, fountain, 0. A. MOETOW cccccccccce -+» 730,783 
Phase indicator, O. Holz ......+.seeseseeee 730,652 


Phase transformation system, F. H. Jeannin. 730,828 

Photographic mounting roller, J. H. Hampp 730,368 
Photographic or like frame or other support, 

3. TERGGl.- ahnvie dee dbs aensteoockhosenel 730,261 
Photographs, ‘producing colored, A. A. Gurt- 

2 pensenecdueiia . 730.454 

730,637 

730,418 





Pick, 3. L. Griffin .. 
Pick handle, E. 0. Thompac ° 
Picture frames, etc., holder for, F. L. - 

DOUG ncpgan chess dtabibsenescesococheneis 730,713 
Piling, sheet, L. P. Friestedt ............. 730,755 
Pipe driving attachment, 8. 8. O’Connor.. 730,838 
Pipe joints, bearing sleeve for expansion, H. 


















, EL, ecknnctucunenheodneiiadin 730,425 
Piston, expansible, B. a oe cedeccces «++ 730,720 
Plant or flower support, L. ° +++ 730,779 
Planter, J. J. Kennedy ..... 730,377 
Planter check row attachment, corn, . 

BADD. 0 004 000059000 00n0200ebeegaebwaae> 730,217 
Planter, corn, J. V. Klein stp cocepaareses 730,775 
Planter furrow opener attachment, corn, 

SE. WOmeee ..c vebucdscdéccns cer cPoccews 730,797 
Pier, Cee, &. 6. Ce ncceksdcens< cepegs 730,744 
Plow, wheel, H. H. Boenker .............. 730,737 
Pneumatic dispatch tube terminal, EB. Stein- 

BOG buts nnvesqnenetsancenes tee Geen 720,715 
Power factor indicator, W. H. Pratt 7%0,? 
Power transmitting device, T. Scheffler” 730,481 


Printer, automatic focusing solar, H. Stender 730,583 
Printing and toning compound, combined, 





EB. Schoenfelder ......-.e0se00. oes 40,800 
Printing, invisible impress BE. W. Hall. 730,828 
Printing press, job, F. W. Pohl ........... 790,806 
Prints, apparatus for nebien blue, | 

BR «onc 0 0 00 nto ce stsensecoenbecsua 730,553 
Projectile for smooth and rifled bores, ©. F. 

DP, BOON cc cp ce ntnaccasvadedtsn 730,308 
Propelling vessels, means for, A. F. Gode- 

PORE ARES SAEED. Lcabhhahbaes 730,529 
Pruning apparatus, B. EB. Poole ........++. 730,295 
Pulley, J. W. Strehli .......cccses eoceces 730,418 
Pulley, belt, P. Medart ....ccasccccnsenrs 730,383 
Pulp, making wood, V. Drewsen .......... 730,439 
Pump and compressor, centrifugal, C. W. 

WOUND. 24.5 hc bdccpececcccccpectebenevess 730,589 
Pump, centrifugal, A. C. E. Rateau ...... 730,842 
Pump governing device, steam, R. B. Me- 

GOGO. cc pendatyes++20scenensesaunanen 730,682 


Push button, electric, A. W. Plassmann.... 730,567 
hilds 


Pyrometer, TE, CRIBGO ..cccccoccccvccevesss 730,513 
Race starting gate, J. Ivatt ............65- 730,373 
Radiotherapeutic treatment pret, E. 

ck. Muller ...... Oe Ok ne tee Damen eeen ie om 720,785, 
vet.> i>. mE. 2b0nsnbsccccnnsonbee oun 730,312 
Railway automatic safety appliance, dz. 

a ee ee ee 730,219 
Rattwry guard, F.°W. Perkins ...... 720,794 
Railway rail bond, J. 4 ‘M. W. Risbridger.. 730,408 
Raflway tie, 8S. MceElfatrick ......... seecee 730,787 


Railway tie, metallic, F. U. Haymond...... 730,535 
Railway track joint, J. 8. Donohue ....... 730,522 








STEAM 


NASON traps 


Have stood the test of SIXTY YEARS 


They are Guaranteed for the removal 
of condensation without loss of steam 
under all conditions and pres- 
sures, There are no com- 
plicated lever valves and 
ball ts—only one valve and that 
cannot leak. Send for catalogue. 

All “NASON” Traps have on their covers 

NASON MANUFACTURING CO. 


73 Beekman Street, - New York, U.S. A, 


ARTESIAN 


Oil and Gas Wells drill 
yd tract to priginy | 





















and fu bing re- 
quired't to aan ana 0 aplete 
same. Portal 


e Horse 
schines for for 100 Shree aie 


what 
Seoaed and sen, for tus 7 





THE VALVES 
in the combustion chamber are automatic 
and are controlled by the governor, con- 
sequently the 
OLDS Gas & Gasoline 
Engine 
uses only the exact amoun: 
of fuel nevessary to work 
the engine at a uniform 
speed ge with a 
vary ing 
ky to 60 b. 
able Engines, . ap Pore h. p. 
Write for our new catalogue. 


Olds Motor Werks, 216 River Street, Lansine, Mrcw. 


THE RIGHT KIND OF “HOT AIR” 

hat supplied to users of the celebrated 

UTICA HEATERS 

Fa ae ete ca 
UTICA Heaten is made in 6 si for brick 
setting or in portable form. ost pore. 
ful beating furnaces the 
Smyth Duplex emeelas Goeth Geen stron. 
heat for least fuel. 


UTICA HEATER CO., Utica, N. ¥., U.S.A. 


MONOPLEX INTERCOMMUNICATING 
TELEPHONE $4.00 each 


The simplest and most reliable foginene now on 

Absolutely guaran year. 

Diagrams and Getinen on pak r lain and iaypeat can 

instal] them. yee for circa a ee three sys- 

tems and the advantage of ou: 

Price, 7 Setion Intra oo each 

5O each 
50 


tz each 
ATWATER KENT MFG. WORKS, 
110 N. 6th St., Philadelphia, Pa. 


quant STEAMSHove, . 
Toledo Ohio. USA. 
The Vulcan ironworks 
YOU ARE EASY 


If you need a carpenter to help you repair your roof with 
Warren's Natural Asphalt Sand Surfaced 
The best and most 





























and 
at i t 
require Ty to lay am 
rolls 3. 2 108 aq. ft. 
Warren Chem Chemical a & Mfg. Co., 18 B Battery PI Pl., New York 


TO KEEP COOL 


yon must have a whirling fan to drive t 
pure air from your rooms. Will you pay % by: a = 
an electric fan, or will you buy our famous 


Water Motor Fan 


which makes 2,000 revolutions 
a —_ and throws a current 
as strong as does an eleo- 
tric tan yet costs only 


$1.50 


It can be attached to any spigot direct, or connected 
ov meee as as and attached to to wal! in Cy! ia another 
. e@— even 
Ce i fain Cee oes eres 
-16-ineh hole. Runs smoothly, without, noise or annoy. 
ys yn 4 desirable for the sickroom. Cannot 


Price Complete $1.50 Booklet Free 


Good Agents Wanted to sell the Water Monee Sento 
Se Remente wee bave been waiting for a perfect fan 














(Continued on page 476.) 


DELAWARE RUBBER CO., Dept. 107, 
631 Market Street, Philadetphia, Pa. 





A Tower of Strength 


Interest on Savin 
4% pounded Fem Analy” 
PEPOSITS: 

OVER $10,000,000.00 
CAPITAL—SURPLUS-—PROFITS: 
$6,000,000.00 


$100.00 can be withdrawn without notice, 


Send for Booklet 5 “ How to Bank Safi 
by Mail,” —s 


PITTSBURG TRU ) 
PITT SBURG PAL ; 








Feitee faestie Peres Kam ler 
Lee eerie. 


Cus pea power, saulpped "GiB 

BARNES’ FOOT POWER 

MACHINERY _—_——-a. 

allow lower bids on jobs, and give 
it on the work. Machines 

if desired. Catalog Pree. 

W.F & JOHN BARNES CO. 

Established 1872, 

1999 Rusy Gr., 








Rockrorp, Kt. 





If you want the best CHUGKS, bay Westoott’ 8 


Little Giant Double 
? Qenete. Little Giant 
cre : 
Spooks. scroll \y 
Poy —— pa 


eabtnation a niversal Laibe 


Chucks, ow b aa 
* or G . 












PALMER 


MARINE and STATIONARY 


poh t RS 


a and 4 CYCLE 


PALM “3 8 BROk,, 
New | Yy ‘ork ice, Ii a St. 











MOTORS that ‘“‘MOTE”’ 


We manufacture Automobile and Marine 
Gasoline se hlotone, and 
we mene oon so they 
mre ed upon at 
all ims. Quality inoue 
spec ery part 
of overt motor iaeving 


iat Se 


FAL, N. 





PATTON’S 


PAINT 


@) SUN-PROOF 


Ill Prrresvnen Puarx Giass Co., General 


IM IN 1) Send fer Book of Paint Knowlodye and Adviee (free) to 
PATTON PAINT CO, , 227 Lake St., Mithwauhes, Wis, 
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Scientific American 


JuNE 20, 1903. 
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i Ratiway track jot, O V.- MeCully...... 730,556 

. ASTERN (jRANITE ROOFING Hallways, switch espectally adapted for third 
1555 IRVING BUILDING rails for electric, W. A. P. Willard, Jr.. 730,810 
3 Heflector, Re Pyfe .....+05.. : 730,361 

New YORK. Refractory article of manufac ture, » 
Mershon ee ae 730,834 

Refrigerating mac chine oil separator, G. FW 
VOD « a0 oda he 6Ub OM) cheers icons led 730,496 

Regenerative furnace, d. A. Durfee ....... 

Relay, reverse current, Ey M. Hewlett..... 

Rheostat, C. BE. Harthan .......... dap 
King stamping apparatas, W. H. Ford.... 
Rocking chair, platform, Van Slyke & Perry. 
OmiGinaToRs OF Rolling mill guide, V. BE. Edwards .. 
PERFECTED GRANITE ROOFING, == fistary ongine, M. E. Knight 
WHICH HAS BEEN ADOPTED BY THE Rotary engive, F. Jacob ............ 1+ 730, 

IACTURERS ARCHITECTS ano Rotary engine, J. C. Momroe ........ beers 730, 679 

ae an READY ROOFING. Rubber or other sap yielding trees, device 
. } for grooving or tapping, F. 8. Robinson 730,200 

WRITE FOR TESTIMONIALS, PHOTO PAMPHLET AND SAMPLES =| tule and try square combined, W. TT. 
Sea ony are convenes | = Whitew ay pe*RaP *Eehih oo oonnceenee nes 
= Wier attachment, © DED ceccvcccsvccos 30,548 
nsec a Suecharimeter, A. B. Lyons ..........4.- 730,674 
, B i" aoe s~y le, OC. A. Lord...... joy vn 
ene ash lox DP ues PeCRR aS an GHOSE 64 730,268 
WONDER Acetylene Burners Sawing machine, wood, Ww. ee Ma isvcecss's 730,330 
ARE THE BEST | Seaffold bracket, B. B. Brown ....++..++.. 730,606 
Sold by good dealers or write i iemios BD. Wey REPRO oc dh ccdécdccceceese 730,270 
Seale, vehitle, H. H. Chase .........ecese0% 730,435 
oe fay 4 LINE MFG. road wheeled, C. H. Sawyer .....«.... 730,301 
h & 10th Ste,, Chattanooga, Tens., U, & A. __ | Screen, EB. T. Burrowem ........00...0ceee- 730,230 
| Sereen, H. J. Coenen .... PTT TTT TTT 730,745 
| Se rew cap closure, H. J. 8. Hall ..... 730,387 
Vi a € air row Serew driver, L. 8. Starrett .............6. 730,804 


EVANS’ 
Vacuum Cap 


1) rrvmamnmgee Lhe 
walp and force a free and health 
fal cireulation. Stops hair from 
falling out and restores « normal 
growth where live follicles extat. 
Tt ls used about 10 minutes twice 
Price of outfit, complete, 
fe 635.00. Money refunded in full 
if not satisfactory after 90 days’ 
use. 


BVANS VACUUM CAP CO. 

St. Louts office, Fullerton Bufld- 

New York office, Room 1%, 
Herald Square. 


OUR ROTARY — 


Is the fastest all around measure | 


This applians 











made. Measures curves of any kind as | 
easily as straight work. Accurate, lasts | 
# life-time, anyone can use it. An ideal 


measure for factory, oMce or home. Says 
one; “ Worth its welght in gold to a busy 
mechanic.” Limited time only 81.75, 
posteate. Your money back if not the 

t and fastest all around measure you 
ever saw at any price. Write t ay 
for free iNus rated circular, 


STECKENREITER MFG. 0O., 
v6 leks Street, Chieage, IL 





THE“BEST”’ LIGHT 
re than 


} ens pure w makes of 
ist times more powerful than electricity. Exam- 
tested and pormines by. uadorwriters’ association. 
CaTanoe 





'” oT -- ~- WO SMOKE -- WO SMELL 
wanted. w lusive pi i. good commission paid 


a. Bb BEST Li u COMPANY, 
E. 5th St., Canton, Ohio. 


MURRAY 


PRICE $43.50] 














| 


) 





MURRAY DELIVERY WAGON 





SEVENTEEN YEARS 


of honest, straightforward and enviable business 
reputation is back of every “ Murray” Vehicle, Har j 
fess and Saddle. And they cost no more than the 

unknown kind.” We guarantee every “MURRAY” 
Vehicle that leaves our factory against breakage for 
two years. Ovr line is most complete, consisting of 


Buggies, Surreys, Phaetons, Road Carts, Road |) 
pag Stke Wagons, Traps. Spring Wagons, De- 

Milk Wagons, Mai! Wagons, Bakers’ 
wagons 


oe Donnee. Laundry Wagons, Pony 
Farm Wagons, Contractors’ 
Garts, Coatastere’ ¥ Wagons, Dump Carts, 


SADDLES and HARNESS 
trated Cutalog No. BB. it's tree for the asking. 


MURRAY MFG. CO., 


cI OINNATI, OHIO. 


WILBER 














50 YEARS' 
EXPERIENCE 







Trace Marks 
Ocsicns 
Copvricuts &c. 

Aryone sending a sketch and description may 
quickly ascertain oar ontaton 5s free weetheran 
mvention is probably Communica- 

tions strictly 
it free. 


Handbook on Patents 
ring —— 











| Seal, mg H. 8. Brewington 
Separate j. T. Burr 
Sewer ie r, extracting the 
tera from, E. Vial " 
Sewing machine attachment, EB. J 
Sewing machine stitch forming mecha 
yr. N. Parkes 





residuary 


Sewing machine table, folding, A. Me 
Shade hanger, W. Disney oda ° 
Shade roller, W. H. O'Keefe . 
Shaft support, Livingstone & Bennett 

Shears. See Sheep shears 
Shed, portable folding, T. M. Laswell. 


Sheep shears, H. Burgon 


mat 


Fain 


nism, 
ley 


730,812 
730,220 


588 


446 





730,692 
680 
241 

“ 






. 730° 600 


Shingles from roofs or clapboards from | “ alls, 








device for removing, G. W. Mitchell. 
Shoe tree, A. P. Redifer ........... 
Show case, F. Pollard ..........ces06. 
Show case, cabinet, A. Bever ......... 
Shuttle onuntng mechanism, J. N. 

ple . TEeITTT CLL LTT 
Sign. change able, ‘J N. Brady 
Sign, electric, Hi B. Wren 
Bignaling, electromagnetic wave, 

DONE sc asevvoccccsccccsecosccss 
Signaling, wireless, L. de Forest 
Siphon and bottle stopper, combined, 

Keller, Jr 
Siphen trap, J. E. Keyt peeece 
Skirt and waist adjuster, R. EB. Saffok 


Skirt holder, S&S. D. Engle 
Skirt supporter, N. C 
Slicing machine, W 
Smelting furnace, BE. Campbell. . 
Sparking mechanism, J. 8. Dikeman 
Speculum, nasal, O. B. Monosmith 
Speed indicator, J. Richi 

Spinning machine yarn guide holder, 


Edwards” be 
Horrocks 





Voting machine, — 


Wagon, dumping, Y. 


Wall 

Miracle & DOW .. 6... ccnesseees 
Washing machine, J. “Flofmann ...... 
Washing machine, 0. B. Peterson ... 


Water elevator, C. EB. Harris 
‘ater heater, Haley é. a a MP eccccce 
‘ater heater, H- 

Water tube 

Wave motor, G. 

Well boring machine, A. i eee 

Well drilling machine, ©. rfleld 

(Continued yn page 7.) 














Bro 
and concrete block tor same, building, 


tees 









, TSI 


30,656 
730,610 
0,519 





Tideman 730,492 
Spraying device, J. C Tennent 730,316 
Square and protractor, combination, 

ens COED ob nds. chasis cdocsscbotes 12,119 
Stacker, straw, Hood & ‘Bradford cvccceecee 730,825 
Stamping presses, ete., table for relief, E. 

W. Savory comtndeneeasedeoes'd 730,300 
Station indicator, J. J. Heberle ........< -» 730,648 
Steam engine, H. Steven, Jr. ......-ceees 730,209 
Steam generator, H. Friede nthal ocese 730.248 
Bteam generator, W. Henry ......cccseece 730,766 
Steel direct from iron ore, making, M. R. 

CORR... oSeeon be bm ewes oooh s0'e byes 730,746 
Stone, ete., making artificial, J. T Smitiel. 730, 480 
Stone, manufacture of artificial, J. T. Sal- 

tiel b ceed ecdoccsececcesssoosdd Ls mays 
Stove, F. Krux ones . — 30,464 
Street sweeper, Z. Whittemore 730 502 
Surgical fractare apparatus, G. E. Gorham. 730,253 
Suspenders, I. FPubrmam ......sceececesecee 730,249 
Serene, a BE. TD kdcccccceccesoseeess 730'596 
Syringe, hypodermic, P. J. MecBlroy ....... 730,557 
Syringe, rectal, H. M. Guild .........es005 730,822 
Tank, N. J. Clayton, ees 
Tape into edging, machine for cwpemeri-= 

D. Grotta . de cecees 

Telegraphy, space, L. de Fore et 
Telegraphy, wireless, L. de Fore st. 
Telephone exchange system, J. J O'Connell. 730,291 
Telephone switchboard, W. EB. MeCormick. 730,287 
Thermostat, E. W. Comfort...........«... 730,816 
Threshing machine, E. W. Flagg Rom 730,754 
Ticket, railway transfer, W. F. Ham...... 730,764 
| Tiles, slabs, ete., manufacture of, G. Kunick 730,778 
| Tire, pneumatic, BE. B. Rayner ............ 730,474 
Sree Weeeee, Wee TORR, 20. cc cccccdecccccese 720,628 
Tire, wheel, D. EB. Griffiths ...... 730,638 
| Tongue support, spring, J. P. Barnes 730,598 
Tool, combination, N. Newman ...... 730,790 
Tool heads to handles, means for adjustably- 

securing, J. F. Kemp ........ . 730,542 
| Tool relieving machine, F. G. Ee’ hols. 730,445 
Tower, pleasure, M. J. Doner .......+-;- 730,521 
Toy, F. Strauss benGhetonesewe 730,584 
Track sanding mechanism, gE. M Hedley 730,536 
Tramway towers, rope sheave support and 

adjustment for rope, B. C. Riblet . 730,402 
Tree protector, J. Sehirra ......seeeeeeees 730,575 
WeteG, BG, W. BAM ccsccccccccccccsccces 730,830 
Trousers, A. T. Boswell .........+.+. 730,741 
| Truck, car or other vehicle, 8. Otte ...... 730, 687 
Truck, rigid arch bar, A. Lipschutz.. . 730,668 
Trucks, appliance for use in coupling rail- 

way, d ¥ i. .0 ond ieee nme eenee 730,728 
Trunk, salesman's sample, J. O Horsey . 730,457 
| Semem, TH. Ws MOU 2. cc cccesecccccecess 730,226 
Tube. See Composite tube 
Tube clesare, A. L. Lambert .... . 730,378 
Tubing, clamp for removing, J. H. Smith 730,486 
| Tubing top, M. J. Kirschner ...........+«+ 730,664 
Tuft fastener, D. P. Page .........+..+- 730,689 
Turbine bucket cutting tool, Geisen- 

ST eer erry cir Tere 730,362 
| Turbine bucket, detachable, H. Geisenhoner 730,363 
| Turbine, steam or gas, J. Stumpf.. ~++» 730,416 
Turpentine bos, R. L. Gaylord ............. 730,759 
Typewriter cabinet, F. W. Tobey ........ 730,319 
| Typewriter, music, I. F. Badeau ......... 730,508 
: Typewriter silent key mechanism, Helmond 

Kayle .. vege Doeccecdse 730,456 
Typewriting machine, P. T. Dodge ... .. 730,520 
Umbrella handle, L. Sievert ....... . T0577 
Underreamer, EB. Strickland ...........+.+ 730,415 
Universal coupling, H. B. Brazier ........ 730,004 
Urinal trap, J..H. Brady ....... ereeencers 720,227 
WO, Dip Ba BUEN ‘eccecedanace cncecsee ce 730,796 
Valve and valve seat, W " Meteod: 2200s. 730,559 
Valve, balanced, D. C. Prescott .......... 730,699 
Valve, balanced slide, J. T Wilson ........ 730,428 
Valve, triple, P. Synnestvedt .......... . 730,315 
Vehicle body corner construction, H. -P, 

ig ee: ee ee 730,423 

Vehicle bolster and truck me chanism, S. Otis 730,688 
Vehicle brake, H. Applet .......sceeese-- T30,507 
Vehicle btake, Kurz & Betaer ............. 730,829 
Vehicle, steam motor, F. BE. Stanley........ 730,307 
i Oe. SE 5 n0 60s eas ouen oMhenecen 720,490 
Vending machine, A. A. Caflle ............ 730,232 
Vending machine, L. W. Rubrecht_........ 730,707 
Vending machine, automatic, - P. hereon 730,624 
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Durand Mfg. Co. 


Eastern Widewaters (Culver Rd.), 
ROCHESTER, N. Y. 


h-grade canoes and skiffs our 
nee All canoes have brass 
Strips between joints, making them 
watertight. e also build launches 
to be vperated by gasoline, steam 
and foot power, sailboats, etc. Write 
us before piacing your order; it will 
pay you to do so. 








STUDEBAKER 


ELECTRIC 


AUTOMOBILES 
No Expert Chauffeur Needed. 


Can be Run Any Day in the Year by Any Member of the 
A Successful Hill ( 


Family. 
mber. 
ontrol, 


Wide Touring Radius. 


Smooth Operation. Reliable Brake ( 
Great —* mgth of Construction, Quiet Running 
Perfect Spring Suspension with resulting comfort 


Can be used equally well over rough pavements or smooth we Soade, 





Descriptive Catalogue on Application. 
Our complete line of automobiles can be seen at our New York 
Repository, Broadway and Seventh Av., corner 45th St. 
STUDEBAKER BROS. MFG. CO. 
Factory & General Offices, SOUTH BEND, IND. 
First-Class Agents desired in 
territery not already covered, 














BABBITT METALS.—SIX IMPORTANT 
formujas. SCIENTIFIC AMERICAN SUPPLEMENT 11236 
Price l0 cents. For sale by Munn & Co. and all news. 
dealers. Send for catalogue. 


ALLIGATOR 


| PuNcTUREpROOF 


SELF-HEALING Bi TIRES 
WILL NOT LET THE AIR OUT. 








© NAILS.TACKS AND 
SIZES . 


SOLE Aso teeny 
Mention SCIENTIFIC AMERICAN. 





BUILDING SYSTEM. 


eek 
To build this boat re- 


uires 200 ft. of oak, 
” ft. of pine or cy 
press, $4.50 in bard- 


23 ft. Long. <¢ ft. Beam. wees and paints, and 

t of our $15 Pat- 
terns. We sell Boat Patterns from Poy _ Our Printed 
Patterns are actual size of each piece and include a 
Comp ete Set of working illustrations and _instruc- 
tions by which anyene can build a Launch or Row Boat 
ed one-eighth the factory price. We build completed 

yates and knock-down frames. Particulars, address 

BROOK’ S BOAT MFG. CO., Ltd., Bay City, Michigan. 


Volt Ammeters 

Pocket size, but large enough for accuracy 
and practical use. Variousranges for test- 
batteries, Ogg light, telephone and 
other circuits, etc. Also, Voltmeters and 

Ammeters for general measurements. 

G2" Send for Circular. 
L. M. PIGNOLET 
90 Cortlandt Street, New York, N. Y. 


MARINE Gasolene M MOTORS 


the high- 

poi by try it is yo 3 pat = builders. 

We always endeavor to be on top, and for 1908 offer an 

ine built from Brand New Patterns, with new and 

origiasl features—just what other engines will have 
five years hence. 

1f you want to be in the lead send for Setates fully describ- 

ali parts, and then buy a “ Roche: 
ROCHESTER GAS ENGINE co. 
69 Driving Park Ave., RocueEster, N. Y., U. 8. A. 


















GRIMY HANDS? 


Gre-Solvent instantly dissolves 
machine grease, t and Ly Mites “bond, of 
soap. Harm mail, prepaid, 
15e. and BRenw stamps. ree to dealers. 
rrespondence solicit: 


THE UTILITY CO., 227 Greenwich St., New York. 


in each ath Age and (s Wanted bi yele 
03 Models high grase $9 to $15 
1901 & Ft. Models, best makes $7 t 
500 - HAND wierLs 
Sifted at maeged ‘We ship 
day’s trial 


nm approval and 10 
without a cent in advance. 





AUTOMOBILES P2rex!0s in 
—<——___—————=—=—=—=—=es mew and s60- 

ond-hand Autos and Motor Cycles. All makes 
and - ty MEAD If interested write for Aut 


Catalogue, 
MEAD CYCLE COMPANY, ‘=: 


TOOLS AS A TOPIC 





must be interesting to every handi- 
craftsman. ‘There is a mine of infor- 
mation in 


Montgomery & Co.’s Tow! Catalogue 
which enumerates thousands of tools. 
Capital handbovk of reference. Pro- 
fusely illustrated. Sent by mail for 
25 cents, discount sheet included. 
ONTGO RY & © 


105 Fulton St., New York City. 
NOISELESS 


Bevel Pinions 


We can furnish our New Process 
Noiseless Pinions in bevels as well 
as spurs of any size wanted and 
to transmit any required horse 
power, Write for catalogue. 


THE NEW Panay haw gory co. 


MORAN FLEXIBLE JOT» 


m, Air or Li 
Made in all sine to stand 7 
ressure. 


Moran Flexible Steam Joint Co., Inc’d, 
149 84 Bast St., LOUISVILLE, KY. 


We Took the Lead and Keep It 


in the production of the best constructed and best fin- 

ished automobiles on the market. To-day the 
CONRAD MOTOR VEHICLES 

are the criterion with the best critics. Beautiful in de- 

sign and construction, absolutely durable and reliable. 

















Both steam and gasoline vebicles. Handsome illus- 
trated catalogue sent free of charge to those interested. 


CONRAD MOTOR CARRIAGE CO., Buffalo, N. Y. 








% 


Marine Gas Engines 


Launches, Row Boats, Canoes and Boat Fittings. Ouf 
prices are right, our work is right. Catalogue free. 


THE GENESEE LAUNCH & POWER CO., Rochester, N.Y. 








OLDEST INCORPORATED CO. 


In U. 8. Making Automobile Boilers. Truck 
Boilers a Specialty. Cannon’s Racer equip- 

with one of our % in. Standard Boilers, 
which made a Record ue in 1061-5. Re- 
pair work economically done. 

The fouowing is an extract from an order just received: 
After carefully considering all other makes of 
Boilers I have decided to again place my order 
with you fora Boiler for my racing car this year. 


Steam Carriage Boiler Co. 
Write for Catalog. 119 W. 1st St., Oswego, N. Y, 














TRANSLUCENT FABRIC 
Ew“ SKYLIGHTS S% 


similar uses. 


Guaranteed not to crack, break or leak, 
while freely admitting light. 
Better than eines in every way and less expensive. 
Protects ageinst fire better th lass does and 
cnn! Le, ut ins Pee by any workman. 
rs Electric company has already put in 
at f enectady shops; also 
used by 0% gt. railroad corporations, 
large manufacturers 
‘J valuable Po fb mg in a low-cost 
house as for the bi ‘opest fact and ns ee 
mogerate users are SP ECLA LY invited to write to 
us for detailed information. 
TRANSLUCENT FABRIC ©0., Quincy, Mag. 




















SIT; RIDE*"> SLEEP 


= 29" AIR MATTRESSES 
Pefeetion CUSHIONS and PILLOWS 


For Lovers of Comfort and Cleanliness 
Whether at home or abroad, fn camp or on the water, the su- 
premacy of ** Perfection” Air Goods cannot be denied. 
Delightfully cool, absolutely damp- proof, odorless and hygienic. 
No crevices where dust or pane «4 — tionable can coaceal 
itself. A hard or soft bed as you desire, 
CONFORM TO EVERY CURVE OF THE BODY. 
Fully guaranteed. If pot satisfactory ~ ied refunded, 
irite for free booklet 


Mechanical Fabric Co., Providence, R. I. 
New York Office, 16 Warren Street 








COLD GALVANIZING 


alr and sea water. en dan Teens Za 
Co., Beat Butiding Co., 


Sample aud cusiom work done at our factory, ‘ainw rye Main Office, 348 Broadway, 
U. & ELECT 


Save all the Spelter consumed in galvanizing by the hot process 

by using our Patent Cold Galvanizing Process, as the amount poh 

pe dd hot process sel nur proces wil ge auf 
+ 
| Of 
1 Sle 


n to any kind of work to make 
our tous livensees inchede Tf. & Government. The Standara 


y, Armour Pack’ Coe, Licenses grinted on 
‘ lw? Avenue, Brooklyn, ew 





RO-GALVANIZING 

















JuNE 20, 1903. 








HENRY CAREY BAIRD & CO., 
INDUSTRIAL PUBLISHERS, BOOKSELLERS & IM PORTERS, 
810 Walnut St., Philadelphia, Pa,, U.S.A. 


Our New and Revised Catalogue oi Practical and 
stamtin Books, % pages, 8vo (M 1%8); a Catalogue 
of Books on Metallurgy, Mining, Preepeatine, Mineralogy, 
Geology, Assaying, Analysis, etc.; a Jatalogue of Books on 
Steam and the Steam Engine, Machine ry, etc.; a Catalogue 
of Books on Sanitary Science, Gas Fitting, Plumbing, etc., 
and our other Catalogues and Cire ulars, the whole covering 
every branch of Science applied to the Arts, sent free and 
tree of postage to anyone in any part of the world who 
will furnish his address. 





ROSE POLYTECHNIC INSTITUTE 


Range . Ind. of Engineering. Mechanical, 
ne course, Architectare Exten 
mn every department. Ex- 






Terre | 
Ele 





oy 


L. MEES, President, 


29 | Print My Own Cards 


Cireulars, newspaper. Press, 85. 
Larger size, $18.00. Money saver. 
Big profits printing for others. 
Type setting easy, rules sent. Write 
for catalog, prpsses, type, paper, etc., te 
aneeeey) The Press Co., Meriden, Conn, 


AW FABER 


Manufactory Established 1761. 
LEAD PENCILS, COLORED PENCILS, SLATE 
PENCILS, WRITING SLATES, INKS, STATLONERS 
RUBBER GOODS, RULERS, ARTISTS’ COLORS. 
78 Reade Street, New York, N. Y. 


GRAND PRIZE, Highest Award, PARIS, 1900. 
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“ies ay Schapirograph ? 


von DUPLICA that cleanly multi 
copies anything written with pen or typewriter, also 
music, drawings, ete. One original Son 150 coples 
BLACK ia in 15 minutes. A VOUDS stencil, 
washing ys, and wiry supplies. Price, 
complete — size outfit, 68, ts for years 
Sent on 5 DAYS’ FREE TRI AL without de. 
SCHAPIROGR APH CO., 265 Broadway, New York. 


TYPEWRITERS. 


All the Standard machines D AN 
WHERE at HALF MANUF F acre a PRIC ES. 
Shipped with privilege of examination. Se@@d for Cat. 


Typewriter Emporium. 203 LaSalle St., Chiemge! 


THE FOUR-TRACK NEWS 


AN ILLUSTRATED MAGAZINE OF TRAVEL and RDUCATION, 


MORE THAN 100 PAGES MONTHLY. 


Its scope and character are i dieated by the following 
titles of artictus that have a) peared in recent issues: 





posit, THE S. A, 
















P) Venezuela—IN strated Frederick A, Ober 
: - er, — Illustrated . Del B, Salmon 
Journey Among the St us.—Illustrated Frank W. Mack 
In the Great N or \ vods— Poet: Eben E, Rexford 





Hezekiah Butterworth 
Minna Irving 

Hi. M. Albaagh 
Charles Battel! Loomis 
Alfred Holman 
George H, Daniels 


Bea :tifyl Porto Ri Ulustrated . 
In Rip Van Winkie’s Land—Poem 
Nature's Chronometer—lIllustrated 
le, The Platitudinarian 


pee eas Taree 1 












The Stories ¢ ‘ot Luther L. Holden 
A Little ¢ eunter c n Kathicen L. Greig 
The Mazamas—!!lustrated Will G, Steel 
When ¥ Joe Con 

A Little Bit of Holland—I!!ustrated Charles B. Wells 
The Romance of Reality— Illustrated Jane W. Guthrie 


Tl ustrated 
Illustrated 
Niagara in Winter—Illusteated 
Little Histories ae 

Old For Putnam . 

The Confede —~y White House + « Herbert Broo! 

The Alamo . . «6 « + + + Jobn K. Le Baron 


SINGLE COPIES 6 CENTS, or 60 CENTS A YEAR 
Can be bad of vewsdealers, or by addressing 


GEorGE H. DANIELS, Publisher. 
7 East 434 Street, ‘New York. 


Marin B, Fenwick 
Orrin E. Dunlap 


Willian J, Lampton 
kes 


Room 26, 











AGNOTA SEAMLESS 
RUBBER GLOVES 


“They Preserve Beauty In Spite of Duty.” 
Every Automobilist should provide bimself with a pair. 
They allow perfect, easy action in 
handling or clearing parts of the ma- 
chine, still keeping the hands white 
and soft. They also prevent c a sped 
hands and are unexcelled for san rgd 
purposes for doctors, nurses, and for 
use in preserving fruits. om 3 colors. 
red, white and black. Send size of kid 
love worn. Sent by mail for $i— 
uadies’: Men’s $1.35. Every a 
guaranteed. Descriptive booklet 


The M. LINDSAY RUBBER CO., Mirs., 298% B’way, N.Y. 





BORATED 
TALCUM 





AND AGENTS 
WANTED. 


ie. 

ue WAG ES -.00 
‘wel Oil Stove for cook- 
and heating. New, 


eonderful Invention. 


fe oll aie tan sata Chea: ze 
lod 
Write for 


' ‘ WORLD wre. CO. 82 





THE TURNER BRASS WORKS 
S7 MICHIGAN ST., CHICAGO. 
IMINUM, BRASS ANO BRONZE: CASTINGS 
> TAMPING, SP INNING,PO 


> FURNISHED ON SPEC 








Wells, apparatus for removing drill tools 

from, Irvine & Braden 
Wheel, B. W. Mackenzie-Hughes.......... 
Wheel fastener und axle protector, G. Wood 
Wheels, manufacturing, H. Ebrhardt...... 
Winding machine, ball or cop, J. Good.... 
Windmill adjustable foot gear, J. D. Downie 
Window, D.. G. Bdnie 






Window drier, J. G. Rostek 

Wire instrument, hot, M. C. pl 

Wire straightening .machine, FP. W. hisiteti 

Wire stretcher, J. V-~ yy osseceperee b oes 
Wiring machine, Wilson & Brown ........ 427 


Wool washing suds, treating, C. "Shepherd. i30, 305, 








Wrench, T. L. Kenmmedy .......ssse0+ «eee 730,269 
Wrench, J. B. Tupper ....... eeececeseves 100,087 
DESIGNS. 

Brooch or buckle plate or siwilar article 
P. ©. Diekimeet 145 ae vccneec dite 36,351, oo, 208 
Dish, metal, S. Stohr .......eececeeceseees 36,554 
Plate or similar article, C. A. May........ 36,353 
Radiator, J. R. Wotherspoon .......+.+-++. 36,355 
Tiling, O. Bergstrom ........-s+ss+ ecccee Oa,aue 
Type, font of, W. Evans .....--.sececseees 36,358 
Type, font of printing, %. Nadall........+.. 36,357 
TRADE MARKS. 
Antitoxie serums, Ichthyol Gesellschaft, 
Cordes, Hermanni & Co. ........0000e55 40,5 
Beer, ale, porter, stout, and malt extract, 


Kamm & Schellinger Brewing Co. 40,544 








Bluing, Troy Laundry Machinery Co. . 40,536 
Clocks, American El. Nov. & Mfg. c 40,566 
Compounds used for headache, neuralgia, and 

similar co proprietary, E. 

Lamtembaeh . oc icc cccccccnscvesesenesooes 40,560 
Cooling apparatus, certain named, Polar 

Creamery GO. oc cccccvcdcbevavecvecees 40,574 
Corsets, Kops Bros, ........+eeceeseeseeees 40,528 
Gorects, W. WHR. «0 cccccpeiniccescssscescds 40,529 
Delft ware and chinaware, Aktieselskabet 

PO RN ee sf eer tT ty 40,572 
Ear protectors, ©. Greenwood . 40,527 
Eggs, F. W. Blankenbuhler .........-.+++++ 40,538 
Flour, Chinese American Commercial Co.... 40,539 
Formaldehyde compounds, P. W. Squire.... 40,561 
Fur garments, Kohn & Baer .........«+«+. 40,526 
Hair tonic, W. McCormack .......6-eeeeees 40,550 
Harmonicas, mouth, M. Hohner ...........+ 40,509 
Horseshoes, rubber, Calumet Tire Rubber Co. 40,575 
Incandescent mantles and burners, American 

Bl. Nov. & Mfg. C0. ...c.cscvecescwes 40,567 
Lamps, night, Silver & Co. ......6cceceenee 40,568 
Mattresses, Newark Spring Mattress Co. ... 40,533 
Medical compound for cure of certain named 

diseases, Weaver's Pharmacy .......... 40,554 
Medicinal drinking water, J. F Christian . 40,546 
Medicinal preparations, certain named, I. 

NY Wins. cone Peds oh cusie shes ..-» 40,552 
Medicines for bust development. L Taing . 40,553 
Ointment, C. P. J. Bryant ...... 40,563, 40,564 
Paper, blue print, Keuffel & Haser Co....... 40,523 
Paper, drawing, Keuffel & Esser Co.40,516 to 40,519 
Raper, tracing, Keuffel & Esser Co.40,520 to 40,522 
Pickles, Glaser, Kohn & (o. ........- . 40,5387 
Preparations for cure of certain name “d dis- 

eases, Fitchmul Company ............ 40,551 
Remedies for certain named diseases, J. 

BEE do Westucc ce cocepsneanhponces 40,555, 
Remedy for tapeworm “and similar parasitic 

ailments, C. F. Boehringer & Soehne.... 40,558 
Remedy for rheumatism, C. Hurley ........ 40,557 
Remedy for sore throat, Berg Medicine Co... 40,556 
Remedy for venereal diseases, C. 1. Bickum. 40,559 
Shoe insoles, J. Dawson ........---- + sssece 40,530 
Shoes, leather, Goodfellow-Brookes Shoe Co. 40,531 
Skin toning effect, liquid having a, J.. P. 

MRP REREEE ce 0050s dct sesengh bseeneceneiee 40,549 
Seap, laundry, Troy Laundry Machinery Co. 40,535 
Spool cotton, thread, and sewing cotton, Am- 

eriean Thead Co. .....«0swccessee 40,524, 40,525 
Studs, shirt, Horton Angell Ge. .......... 1,565 
Suspensories, “Ohio Truss Co .............. 40,52: 
Talking machines and records, Universal Talk- 

ing Machine Mfg. Co. .....cescccscece 40,570 
Titanium preparations for ‘Yeather dyeing, 

O.* TR bab bachdnncsctaksenseh cheieae 40,534 
Tobacco, smoking, Imperial Tobacco Co., 


40,540 to 40,548 
Montes, G. Ta, WH. 05s cosvcccvcccancosses 
Tonics, J. Milhau’s Son ° 
Trunks, traveling bags, and dress suit cases, 
Stoelting & Dunn ........csecccsecccecs 
Water closet bowls, Hitchcock Sunolv Co. 40,572 
Water, watural spring, A. A. Low ee 








LABELS. 


Blac’ k Cat Stove Polish,” 

B. Eden & Sons .... 

“oj oe Gum,"’ for che wing gum, 
es DOs) 0 os 0 vce et 

“creole Cc omfort,’’ for coffee 


fer stove polish, 
10,092 


10,078 


But- 
‘Reily, Taylor 

Ds nied es shes > Ube tind dad 42 cers 10,081 
“Ei ‘Re ay . 

Cb. ebiseteevicteocorscpee 
“Gold Leaf Brand Vermont 
Syrup,”’ for syrup, H. 
“Grape Vino,"’ for beverages, 

beh SPeor rere Pee ee ee 
‘‘Hardesty’s Extract of Nine Bark,”’ for medi- 
eee, ©. TB, TRRmGeGty ... cs ccpewesesen ccs 
“Todo-Nuclein, D. & D.,’" for medicine, Dinet 
Delfosse Pharmacal Co. 10,074 
“John Mitchell,"’ for cigars, Schmidt & Co.. 10,088 
“Just Fun,"’ for polish, A. H. Olwin 10,090 
“Laxative Grapes,’’ for medicine, F. 
WEG OO ceccvesocosederveccs 
“Littl W. J. D.,’’ for cigars, Detor Bros.. 
‘“‘Lotio Retardo,’’ for medicine, F. H. Black- 
marr and P. Ms 
“Luzianne,’’ for coffee, y, Taylor & Co. 
“Olympia,’’ for cigars, E. Delgado .. 
“Opti-Mo-Jay,"’ for coffee, Reily, Taylor & 
Puzzle,”’ for a puzzle 
MIMGOPMEE co cccccecessistiovse 
for medicine, Associated Drug 


Maple 
Daniels...... 
James MeclIn- 


10,085 
10,079 
10,083 

10,076 


. dane ee 
10,087 








10,0738 
10,082 
10,089 


Co. 10,080 
“Panama Ship-Canal 
10,071 


10,072 


“Pe *pjulime, we 
“Queen Cc ‘ity Polish,” for ‘polish, 
Star Polish Co 
“Riverside Gloss Starch,” 
BAW BD CO. coidwe ci susepoonsvdeveceussses 
“Saharet,” for cigars, BE. Mandelbaum...... 
“Well Made, Good Value,”’ for caps, L. 
“Western Union,” for cigars, G. C. Williams 10,086 


iat 10,091 
‘for sta rch, Doug- 
1 





PRINTS. 


The Original Rubber Man,”’ 
Boston Belt- 


“Boston Belting Co., 
for mechanical rubber goods, 
et. Ge, 2.6 J abs's ode anten otaves vnc bas e¥s0 

“Cotton Belt Route Playing- C ards,’ “ ’ for playing 
cards, ®t. Louis Southwestern Railway (Co. 

“McCormick Harvesting Machines,"’ for har- 
vesting machines, International Harvester 
Co. of America 

“Men's Apparel,”’ for 
peld & Co. 

“The Miller Varnish 
for a paint and varnish remover, 
Tindeman Co. 

“The Miller Varnish Remover,”’ for a varnish 
remover, Barrett-Lindeman Co. 

“The Shoe of All Nations,”’ for shoes, Seiter ® 
Kappes 


clothing, Cahn, 
& Paint Remover Paste,’ 
Rarrett- 





A printed copy of the specification and drawing 
of any patent in the foregol list, or any patent 
in print issued since .1863, will be furnished from 
this office for 10 cents, provides the name and 
number of the tent desired and the date be 


ven Address ann & Co., 361 Broadway, New 

ork. 

Canadian patents may now be obtained by the In- 
ventors for any of the inventions named in the fore- 
going 4 , terms «a Tther particulars 
address Munn & Co., 361 » New York. 











WESTERN MASSACHUSETTS 


Portrayed and Described in Two Beautiful 
Publications by Beston and Maine R. R. 





rm Massachusetts is a section of New England 

woiee = never received its just duesin the way of 
praise and po! “3 rf concerning the many ideal quall- 
@ perfect resort during the sumer 


mor 
Noted oe 8 its pyse air which is Restiouterty healthful 
orating by 7 ronecn, 9 of its high a omicate and its 
situation close the beautiful Berkshire 
Hil Roa the im ve oso Mountains, it is a per- 
fect haven for the vacationist who seeks health and rest, 
_— ———. beauties of this Boag ew of Massachusetts 
are and it was that Hawthorne and 
Beecher derived inspiration for 5 some of their best writ- 


"ihe Benton 9 pe Maine Kailroad Passenger Depart- 
ment ._ blishes an taived ant booklet of 
fifty-five which gives a 





gre angry ion of = region, a280 x. 8 magnipoms post 
‘olio of views containing y-three perfect 
fick phie views of the most beautiful scenes along th 


uth e 
a Division. The title of the descriptive is 
= and Deerfield Valley, . 


stamps and the descri 
cents in stamps, or eight cents for both. 


The a, wens Shop. 


seat 


juc~ 
tion samples of patented articles. 8 
ch is for making pow novelties. 
Inventions ngs and de- 
signs worked out from covoneeet ideas. 
Send for circu 




















he 

Padel PARSEL rf & WEED, 
Shop] 120.131 West Sist Street, New York. 
Y. P. 8. ©. E., DENVER, Colo. 


LOWEST RATES 8 and best train service via D., L.& W 
or West Shoreand NICKEL PLATE ROADS. Tickets 
on sale July 6to 8. Good return limit. Splendid oppor- 
tunity to visit Denver. bg full information from A. 
W. KEOCLES TONE, D. P. A road w nw York 
Cc ity, or R. BE. Payne, Gen’ \ hater Buffalo, 








National | Supply See N.Y. 


1 Makers and Manufacturers of 
Foomeed Articles, Novelties, ete. 











GFALED ‘PROPGSALS “WILL BE neni ety Am 
i> 
loeiatar. June 


ville, N. Y., anti 
and deliver 


24th, 1968, and then o 


ing 
en 


PROPOSALS. 


the, office of the Light-House 

one o’clock P, M., 
vened, for furnisht 
miscellaneous icles uired for the use of 
| Establishment 





mats SS tae REE, 


Two Tatil 


the 


greemes 

a cages, Toron 
ons for this work are on M othcen, 

i 9 elk 1 pan ee company's offi afr Lite | Batis, 


seu i Resmrte Rome's: 


A'‘l 


the 


x. the Gseal year AL 
a, 1904, in ith 
comes of which, with blank kh -, and otter infor: 


‘ouse iret. 





Notice to Contractors. 


und 
a Whee 

the Hiectrical Dew 

bo, Genera: 


Nitake Branch anngie” W fos, big: Pit ve ene 
until pace. Li ay laa, fort ie pc 


ae at 





HING IN 

AMP f : 
MOORE 
it, Crit 








“THIS BEATS NEW JERSEY.’’ 


Dakota laws for a few 


we 
ppm a ine Aetna of bist, 





Experimental & Model Work 


Otr. & advice free. Wm. Gardam & 80n.45-51 Rose 8t.,N.Y. 





NOVELTIES & PATENTED ) ARTICLES 


Manufactured b: 
obinery. RK. Kon’ 


Contract. mehing Dies, Specia 
Bro.. 


low & 


Pia Seneca Bt. ibvolend: 6. 





COMPTOIR COMMERCIAL AMERICAIN 


GHENT, BELGIUM 
Importer of American Speciaities 


Send booklets, samples and prices 





MASON’S NEW PAT. WHIP HOIST 


for Outrigger hoists. Faster than Elevators, and hois's 
direct from teams. Saves handling at le-s expense. 


Manfd, by VOLNEY W. M pen & ©O.,, Inc. 
Providence, R. L, B. A. 














Di Tool ae ial hi oh aes 
and and Experiment sogcial Machiang, ™ 
END sons, “Ine.. 7 Bra fFrankfor. Bt. Now York 


MATCH MACHINERY. 
BIG MONEY IN MATCH 
ufacture everyth pertain to the busi- 


The Very, Latest will furnish 
& manager or teach any the business. 


. WwW. 7 
nis Pine Phage, lily U8 A. 





BUILDERS eé,Srecins Mashner, ee 
ped. THE FENN-SADLER ton Mace Co. . Hartford, Conn. 





MODEL AND EXPERIMENTAL WORK. 


Electrical and Mechanical Instruments. Smal) Mach’y. 
EDWARD KLEINSCHMIDT, 82 W. Broadway, New York. 


SITES and BONUSES 
OFFERED TO WORTHY PARTIES 
Kewaunee. the lake terminal of the Kewaunee, Green 

road on Lake Mich 


Bay & Western Rail with car 
ferry and steamer facilities, uneq 2.~ lesires manu- 








ae plants and will give ites and induceruents to ; 


onateie jes seek! Best barbor on 
-3-y ‘AGdrese * 
CHAS. V. MASHER, Sec’y, 
Business Men’s Associativn, KEWAUNEE, WIS. 


TWENTY-THIRD EDITION 








Experimental Science 


By GEORGE [. HOPKINS 


Revised and Greatly Enlarged. 2 Octavo Volumes. 
Pages. %0 liustrations, Cloth Bound, Postpa 
$5.00. Half Morocco, Postpaid, 81.0. Or 
Volumes Sola Separately: Cloth, $3.00 
per Volume; Half Morocco, 
$1.00 per Volume. 


EXPERIMENTAL ay yay is so well known to 
hardly necessar 


1,100 


many of our readers that it is y to 
e a description of 

is work. Mr. Hopkins 

deciced some nthe 


y 
discoveries 
of modern times might 
be fully described in its 
pages. Since the last 
edition was published, 
wonderful develop- 
ments in wireless tee- 
ng SE for example, 

Save made. tt 


necessary ere- 
ore, that a good deal of 
new matter should = 
added to the 


order oe. uiake it thor. 

with th this ject in view 

some 20 hav 

been | 

count of the increased 

size of the work, it bas 
nece to divide 


it into two volumes, 
handsomely bound in 
buckram. 


MUNN & CO., 
Publishers, 36! Broadway, 








York. 











F.N. Roehrich & Co. Machinery 
102 FULTON strEET, Designing, 


Telephone No. 2440-A Jouw. 


NEW YORK. 
Drawing. 


echanical | 








FOR SALE OUTRIGHT, OR ON BOVALTY 





adjustab 


The only self 
fe, Shoe ‘Lace 


nee rat pa 











LEARN RUBBER STAMP MAK Sto piete 


Outfit Full Instr 
Catalog 


DRYING MACHINES, 


uctions. Profi 
No. 2 R. H. Smith Mfg. Co., Spri 





Hannibal, 





table Business, Write for 
ngfield, Mass. 


8. BE. WORREL aay 


Ce ma Giuiem Stet ere emt PATER 


CO., Clinton 


, Milwaukee Wis. ts. 





. Magical Apparatu 


Grand Book © 


Ss. 


Over 700 engravings, 


%e, Parlor Tricks 
MARTINKA & CO., Mern.. de Sixth Ave., New York. 








MODELS 4 & t EXPERIMENTAL. Work. 
E. Vv. BAILUARD. i Bidg.. Franklin Square. New York. 








INVENTIONS DEVELOPED 
WALTER K. FREEMAN, M.E. 

Spewat iengehinerz, peneient ons outed ce- 
One for inventors. oad E. %d 8t., New 


ork, 








18 THE BEST INVESTMENT 
It ieads in durability, reiial 


permanent excellence of wor 
pam age to all classes of wi 
= convenience 


operation, and economy in service. 
REMINGTON TYPEWRITER CO. 
327 Broadway, New York 








Scientific 


American 























The Emergency Brake 


fs a feature in the 
Winton 
adying whee you consider the very important 
an automobile. Its action is instant and there 
nfusion when a quick stop is necessary. Ask one 





is no chance for 
of cur agents to show you how it works 


THE WINTON co CARRIAGE CO., Cleveland, 0. 

















| 


} 





E ISSUE every once in a while, a letter, a 
booklet, a folder, or a catalogue, wherein | 
is shown informatiun relating to Automobile 
Tires that may be of some value fo you. 


It costs the pr 
your name 


eof a post 
mided lo our 


The DIAMOND RUBBER CO. 
Akron, Ohio. 








al card to have 
mailing list. 





| and gives the nail that peculiar well-cared-for look. 


| One F. B. Orange Stick 


TWELVE 
PASSENCER BRAKE 


Seats comfortably three full grown 

rsons.in each seat. Wheels 40 
inches in jliameter and provided 
with 4% inch face Traction tires. 
The best ever made. 


These Vehicles are very 
Resorts, Colfing, Park 
furnished for the above No. 5 Gear, 
delivery. Write for Catalogue B. 


~ 


A GREAT MONEY MAKER 


pepeies and are adapted for Hotels, Summer 
ouring and Business Travel. 


Bodies are 
suited to every kind of commercial 


CHICAGO MOTOR VEHICLE CO. 
370-372 Wabash Avenue 


Factory: Harvey, Ill. 





CHICAGO, ILL. 





Yeu Look at Your Nails 


3Polp: 





asta 


FOR th 
PREVENTS brittle nails, CORES CALI.OUS CUTICLE 


At Your Druggists’, 25c. per jar. 
One F. B. Flexible File To start you with 


Six F. B. Emery Boards 
Sa FB \ vas 


>, 
Sample of Polpasta goods, this outfit 


Sample of F. B. Nail Powder by mail, 25c. 
> Pe 


FORQUIGNON MFG. CO., 18 E. 16th St., New York 
Sample of Polpasta and Catalogue for 2c. stamp, 


jURFArES 
ie Pinna Rate HBESIYS Co lisesi 








Stephens P atent 





QUICK ADJUSTING 
Without a Rival 


TOWER @ LYON CO. 
95 Chembers St., N. ¥. 


FISK TIRES 


One Grade Only 


THE BEST 
FISK RUBBER COMPANY 


CHICOPEE FALLS, MASS. 


ACCOUNTANTS 

who use the Comptometer 
have no trouble with their 
trialbalance, Has it ever oc- 
curred to you that by gettin 
one you might save lots o 
time, avoid mistakes and not 
ruin your nerves? 


ee 
— 
Write for Pamphlet. 
FELT & TARRANT MFG CO. 


CONF Towel ER 62-56 iLinors ST, Coneaee- 


The RAYMOND BRAKE 


Fer AUTOMOBILES. Holds till the wheels slide. 
A. HH. RAYMOND, 332 Fairfield Ave., Bridgeport, Cona. 


Vise Dept 




















OUR AUTOMOBILE SPRAY BURNER 












Fe 7 Crade OM, Kerosene or Gaso Our Range Burner 
es not vaporize, but lor Kerosene or Gasoline. 
atom .e a Plenty of fire, Adap ptable to any ora or 
Omiv 10 » js preasure stove. Blue flame. No! 
Price eo. 00 ¢. OD. smoke. No smell, 
HK 


ers for furnaces o of every desc Price #10 C. 0, D. 
Write for Catalogue No, 4 and Testimonials. 


The National Ol! Burner & Equipment Co., St. Louis, Mo. 


CRUDE ASBESTOS 


DIRECT FROM MINE 


{ PREPARED R.H. MARTIN, 
ASBESTOS FIBRE} orrice, st. Paut BUILDING 


i Manufacturers use| 290 B’way, New York. 


APPLE MAGNETO 
$1O up Docs away with 


Batteries for 


Gas Engine 












Write for 
descriptive circular. Ingition 
The Dayton 
Electrical 80 S. St. Clair St., 
Mig. Co., Dayton. 0., U.S.A. 





JESSOP'S ‘ 
FOR TOOLS, SAWS ETC 
wr vt P & SON 1 JOHN T NEW Y 








for every pare ose. Our instruments 
are found in a fi the best laboratories 
of the country. Catalog free. 


15 to 21 Clinton Street. 


Projection Apparatus 


J MICROSCOPES 


Bausch ®@.. fester, Optical Co., 


NEW YORK TON CHICAGO 














guaranteed for one year. 








PRICE $125. 


lf you are seeking for pleasure, if you wish to save 
time in travel, if you want a racing machine or a bill 
climber, there is only one machine that will fill your 
requirements, and that is the 


MARSH 3 H. P. MOTOR CYCLE 


Write for circular. 
BROCKTON, MASS. 





aul vartotion at lowest prices. Best Railroad 


MOTOR CYCLE MFG. CO., 
Track and Wagon or Stock Scales made. 
Also 1000 useful articies, including Sates, 


Ceale Sewing Machines, Bicycies, Tovuls. etc. save 


vane Lists Free. CHICAGO SCAL ® Co,, Chicago, Ill 


CRESTMOBILE 2 
$750 


The most logi- 
cally construct- 
ed car made. 
Write for cat. 
Other models 
it 8500 
and $550. 
CREST MFG, CO., Cambridge, Mas«., U.S.A. 





AMERICAN 






plug. 
fight. 
fully guaranteed. P rice, 


AMERICAN COIL 






COVERED SPARKING-PLUG 


is so constructed as to pegvent oll or moisture bridging insulation on outside of 


jally adaoted to marine work. Pe ly water- 
Hi tted with Patent Double Insulated Mica Core and 
$5.00, Price, special sizes, on application. 


co., 28 Newburn St., West Somerville, Mass. 








Non-Magnetic 
NICKEL SILVER CASE 
B Fully Guaranteed 


All JEWELERS 


Illustrated Booklet 
on request, showing 








Anybody can make 
Good Pictures by the 


Kodak 


System. Better results than 
the old way, too. 


DarkK-Room 
Abolished 


By the 
Kodak Developing 
Machine. 


Kodaks, $5 to $75. 
Developing Machines, $2 to $10. 


EASTMAN KODAK CO. 


Catalogue free at the 
dealers or by mail. Rochester, N.Y, 








“Show the Way and 


Side Lamps, Hl 


With Lens Mirror 


scientifically and Re pee ed con 
tion simple, safe an 
styles and makes of motor cars. 











SOLAR MOTOR LAMPS 


We make a score of styles and models of 


GAS and OIL 


Tail Lamps & Searchlights f 


Our new models with Latest papoewet es ay are 
4 satisfactory, and suitable for ‘ali 


Write for new catalog. 
THE BADGER BRASS MFG. CO Kenosha, Wis., or 11 Warren St., New poet 


Always Satisfy.” 


eadlights, 


Reflectors 


ructed ; 

















June 20, 1903. 


COLD GALVANIZING. 


AMERICAN P 


SAMPLES 







AND 
Electro-Plating 
Apparatus a Maternal. 
= Hanson & 4 VanWinkle 


ATALOGUR, 


ron ¢ 


? rk, NJ, 
198 Liberte een i %. 
30 & 32 8. Canal St, 
Chicago. 


WE PAY MORE 


* LOAN 


more money upon old TONTI UR, Poms Tontine, Dis- 

trinution, or Accumulation nd Endowment 

INSURANCE Policies than the issuing companies. 

Write for particulars. 

Cc. E. SHEPARD & CO., Hartford, Conn, 
References Any Hartford Bank. 


GAS ENGINE 
IGNITERS 


for Marive, Stationary and 
Automobile engines. Will 
save their cost many times 
over in one Ct... 


Wri 
The. Carlisle ‘. Finch ch Co.. 
233 E. Clifton Ave., Cincinnati, ny 


ELECTRICAL TESTING 


If you wish to know the properties of any electri 
instruments, materials or apparatus, the utility of a 
invention or the practicability of an idea, tests by u 

might be of great value to you. 


NEW YORK LABORATORY, LAMP TESTING BUREAU 
8th Floor. No. 14 Jay Street, New York 


Orient 32°: 


Bicycle 


Senxp Your Bustwess Carp 

























Price 
$15. 








3H. P. Speed over 40 Miles per hour. Price $250. 
The Most Powertul Motor Bic yele in the World. 
Write for Catalogue. 


WALTHAM MFG. CO., Waltham, Mass. 








Because of their constraction 
PRESIDENT 
SUSPENDERS 


give most 
Comfort & Service 
Guaranteed 

“All breaks made good” 
“President” on buckle means 
“Cannotrust” 50c. and $1.00 

Any shop or by mail prepaid 
The G. A. Edgarton Mfg. Co. 


Box 222-M Shirley Mass 
Send 6c. for Catalogue. 


CHARTER ENGINE 
USED esac 


sy Any One 
or Any PuRPOSsE 
Stationaries, Portables. Sawing Outfits, 
— ers. Engines and Pumps. 
Fu £i.—Gaso ine, Gas, Distillate. 
Send for IlNustrated Catatogue and _Teate- 
moniais, and state Your Power Needs. 


CHARTER GAS ENGINE CO.. Box i148 STERLING. ILL 


MITCHELL wixcte 


MINUTE 


MOTORCYCLE 





























3% Brake Horse Power. Price $225. 
Speed with Racing Gear, 60 Miies Per Hour. 


WISCONSIN, WHEEL WORKS, Turnor Ave., Racine, Wis. 


The Century Tourist 


7 H. P. GASOLINE CAR 


A Light Tou 
at a Reasonable 
—_———— 


F.0. B. $750 


Factory 

The “Mest for the 
Money Ever Offered 
in an Automobile. 


Write for Catalogue, Terms and Full Particulars 


CENTURY MOTOR VEHICLE Co. 
Syracuse, N., Y., U.S. A, 


Car 

















